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KEY TO PRONUNCIATION 


The method of marking pronunciations here employed is either (i) by markin 
the syllable on which the accent falls, or ( 2 ) by a simple system of transliteratior 
to which the following is the Key: — 

VOWELS 


a, as in fate, or in bare. 

as in alms, Fr. dme, Ger. Bahn=^i of Indian 
names. 

a, the same sound short or medium, as in 
Fr. bal, Ger. Mann. 

a, as in fat. 
fi, as in fall. 

a, obscure, as in rural, similar to u in but, e in 
her: common in Indian names. 

e, as in me=i in machine. 

e, as in met. 

C, as in her. 

1, as in pine, or as ei in Ger. mein, 
i, as in pin, also used -for the short sound corre- 
sponding to e, as in French and Italian 
words. 


CM, a long sound as in Fr. jrt2ne=Ger. long < 
as in Sohne, Gothe (Goethe). 

eu, corresponding sound short or medium, as i 
Fr. pew == Ger. 6* short. 

5, as in note, moan. 

0, as in not, soft — that is, short or medium. 

6, as in move, two. 

Q, as in tube. 

u, as in tub: similar to e and also to a. 

y, as in bull. 

ii, as in Sc. abune=Fr. d as in dd, Ger, u Jon* 
as in grun, Buhne. 

u, the corresponding short or medium sound, a: 
in Fr. but, Ger. Muller. 

01, as in oil. 

ou, as in pound; or as au in Ger. Haus. 


CONSONANTS 


Of the consonants, b, d, f, h, j, k, 1, m, n, ng, p, sh, t, v, z, always have thei 
common English sounds, when used to transliterate foreign words. The letter c i 
not used by itself in re-writing for pronunciation, 8 or k being used instead. Th 
only consonantal symbols, therefore, that require explanation are the following: — 


ch is always as in rich, 

dy nearly as th in ^/iis=:Sp. d in Madrid, &c. 
g is always hard, as in go. 

h represents the guttural in Scotch locii, Ger. nachy 
also other similar gutturals. 

y, Fr. nasal n as in bon. 

r represents both English r, and r in foreign words, 
which is generally much more strongly trilled. 

viii 


s, always as in so, 
th, as th in thin, 
thy as th in this, 

w always consonantal, as in we, 
x=ks. which are used instead. 

y always consonantal, as in yea (Fr. lign 
would be re-written leny). 
zh, as 8 in pleasure = Fr. j. 
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Rome, two cities of the United States. (1) 
A city of New York, the county seat of Oneida 
county. Brass-, copper-, wire-, and locomotive- 
works, machine-shops, and canneries provide the 
chief employments. The city stands in the heart 
of an agricultural area noted for market gar- 
dening and dairying. Pop. 26,000. (2) A city 

of Georgia, the county seat of Floyd county. 
Manufactures include cotton and cotton-seed 
oil, agricultural machinery, and foundry- and 
machine-shop products in general. The adjacent 
county is rich in mineral wealth — bauxite, iron, 
coal, limestone, slate, and marble. Pop. 13,500. 

Romford, an urban district and ancient 
market town of Essex, England, on the Rom; 
served by the Great Eastern Railway. It is 
celebrated for its ale. Pop. (1921), 19,448. 

Rom'illy, Sir Samuel, British lawyer and legal 
reformer, born 1757, died 1818. He was called to 
the Bar in 1783, and gradually rose to be leader 
in the Court of Chancery. In 1805 he was 
appointed Chancellor of Durham, and next year 
he became Solicitor-General under Fox and Gren- 
ville. When his party went out of oflice he 
remained in Parliament, where he became dis- 
tinguished by his talent in debate, and parti- 
cularly by the eloquence with which he urged 
the amelioration of the cruel and barbarous 
penal code which then prevailed. Sir Samuel 
Romilly was at the height of popularity and repu- 
tation when, in a fit of temporary insanity, caused 
by grief at his wife’s death, he committed suicide. 

Romney, George, English painter, born near 
Dalton, Lancashire, in 1734, died at Kendal in 
1 802. The son of a carpenter, he first worked at 
his father’s trade, but afterwards was apprenticed 
to an artist named Steele at Kendal. After some 
local success he went to London in 1762, and 
rapidly rose to fame, soon becoming a formidable 
rival to Reynolds. He visited Italy in 1773, 
settling again in London in 1775. Though he 
attempted some historicaJ and imaginative com- 
positions, his reputation rests on his portraits. 
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His most famous sitter was Emma Hart, after- 
wards Lady Hamilton, and her features tend to 
reappear in most of his other portraits of women. 
Notwithstanding the charm and grace of his 
design, which Reynolds was not ashamed to 
imitate, the lack of individuality, the over- 
pretty colour, and the facile empty handling of 
his work put him below his great contemporaries. 
Though one of the leading artists of the day, he 
never exhibited at the Royal Academy. He is 
well represented in the National and Tate Gal- 
leries. — ^Bibliography: John Romney, Memoirs 
of the Life and Writings of George Romney; H. 
Gamlin, G, Romney and his Art; H. Ward and 
W. Roberts, Romney; W. Hayley, The Life of G, 
Romney; H, E. Maxwell, G, Romney, 

Romney, New, a small but ancient municipal 
borough of England, in Kent, one of the Cinque 
Ports; served by the South-Eastern & Chatham 
Railway. It was formerly on an estuary where 
the River Rother entered the sea, but the river- 
course was altered by a great thirteenth-century 
storm, and with the gradual accretion of land 
Romney is now an inland town. Pop. 1500. 

Romorantin (ro-mo-r An-tan), a town of 
France, in the department of Loir-et-Cher. 
Manufactures include woollen goods and parch- 
ment. Pop. 8200. 

Romsey, a municipal borough of Hampshire, 
England, on the Test. The abbey church of 
SS. Mary and Elfleda is a fine specimen of pure 
Norman architecture. Pop. (1921), 4830. 

Rom'ulus, the mythical founder and first 
King of Rome. His mother was the Vestal virgin, 
Sylvia or Ilia, a daughter of Numitor, King of 
Alba. By the god Mars she became the mother 
of the twins Romulus and Remus, who were 
ordered by Amulius, the usurping brother of 
Numitor, to be thrown into the Anio. The basket 
containing the two boys was stranded beneath 
a fig tree at the foot of the Palatine Hill, and 
they were suckled by a she-wolf and fed by a 
woodpecker, until they were accidentally found 

253 



RONDEAU 


RONALDSHAY 

by Faustulus, the king’s herdsman, who took 
them home and educated them. When they had 
grown up, they organized a band of enterprising 
comrades, by whose help they deposed Amulius 
and reinstated Numitor on his throne. They 
next resolved to found a city, but as they dis- 
agreed as to the best site for it, they resolved 
to consult the omens. The decision was in favour 
of Romulus, who immediately began to raise the 
walls. This is said to have happened in the 
year 753 (according to others 752 or 751) b.c. 
Remus, who resented his defeat, leaped over the 
rude rampart in scorn, whereupon Romulus slew 
him. Romulus soon attracted a considerable 
number of men to his new city by making it a 
place of refuge for every outlaw or broken man, 
but women were still wanting. He therefore 
invited the Sabines with their wives and daughters 
to a religious festival, and in the midst of the 
festivities he and his followers suddenly attacked 
the unarmed guests, and carried off the women 
to the new city. This led to a war, which was, 
however, ended at the entreaties of the Sabine 
wives, and the two states coalesced. Romulus 
is said finally to have miraculously disappeared 
in a thunderstorm (716 b.c.). 

Ron'aldshay, North and South, respectively 
the most northerly and the most southerly of the 
Orkney Islands. North Ronaldshay, on which 
is a lighthouse, is about 3 miles long by 2 miles 
broad, and has a fertile and well-cultivated soil. 
Pop. 440. — South Ronaldshay, 6 miles from the 
mainland of Scotland, is about 7i miles long, 
with an average breadth of 2 miles. Its greatest 
elevation is 390 feet. The coast is much indented, 
and forms several good harbours. As in North 
Ronaldshay, the inhabitants are crofters, largely 
depending on the cod and herring fishery. Pop. 
(1921), 2101. 

Roncesvalles (ron-thes-vdl'yes), a village in 
Spanish Navarre, between Pamplona and St. 
Jean de Port, where the rear of Charlemagne’s 
army was defeated by the Gascons or Basques in 
778, and the paladin Roland killed. Tradition 
and romance erroneously ascribe the victory to 
the Moors. 

Ronda, a town of Southern Spain, in the pro- 
vince of Malaga, most romantically situated on 
a sort of rocky promontory surrounded on three 
sides by the Guadalevin, which flows through the 
‘ Tajo ’, a deep chasm separating the old Moorish 
town, with its narrow tortuous lanes and Moorish 
towers, from the modem quarter. Over this 
ravine there are two bridges — ^an old and a 
modem one. Ronda is famous for its bull-fights, 
for which it has one of the largest bull-rings in 
Spain. Pop. 23,000. 

Rondeau, Rondel, and Roundel, a group of 
verse forms having a common origin. Originally 
these words were synonymous (rondel is merely 


an old form of rmdeau, like oisel for oiseau), but 
for convenience each word has been, in quite 
modern times, applied to a slightly different form. 

The Rondeau is the most popular of the three 
forms. It is written throughout on two rhymes, 
and is composed of thirteen lines and tw'o un- 
rhymed refrains. The refrain is usually made 
from the first half of the first line. The thirteen 
lines are grouped in three stanzas, the first and 
third having five lines each, the second consist- 
ing of three only. The refrain occurs at the end 
of the second stanza, and at the close of the poem. 
The rhyme order is a, a, b, b, a — a, a, b, refrain — 

a, a, b, b, a, refrain. Upon the skilful introduc- 
tion of the refrain the success or failure of a 
rondeau depends. In the refrain the sound must 
reappear exactly, but the sense may — ^indeed 
should — be altered. An example will best illus- 
trate what is meant: 

A RONDEAU TO HELEN. BY REQUEST 

Ah villain Nell! I must compose 
A Rondeau, so you sayl That shows 
How much you over-rate my skill. 

Apollo guide my erring quill, 

And all my imperfections gloze! 

Were mine a pen like E. A. Poe*8, 

Or Mrs, Harriet Beecher Stowe’s— 

But I am I — and you are still 
A villain, NeU. 

Hurrahl I’m getting near the close: 

Just four more lines and then — 1 Here goes! — 
N.B., when next I write 1 will 
Select some form I write less ill 
And send (if you prohibit prose) 

A vmaneUel 

The rondeau is a highly artificial form of verse, 
but in the hands of an expert it is an inimitable 
vehicle for dainty wit. Voiture is the greatest 
master of the form. 

The name Rondel is now given to an earlier 
type of rondeau, which consists of fourteen 
instead of thirteen lines, and which repeats the 
initial couplet in the middle and again at the 
close. The rhymes are often in this order: A, B, 

b, a — a, b, A, B — a, b, b, a, A, B (the refrain being 
marked by capital letters), or A, B, a, b — b, a, 
A, B — ^a, b, a, b. A, B. The rules for the rondel 
are not quite so rigid as those for the rondeau. 
Charles d’Orl^ans (1391-1465) was one of the 
greatest exponents of this form, and an example 
niAy he given from his works: 

Allez-vous en, allez, allez, • 

Sousa*; soing et merencolie; 

Me cuidez-vous toute ma vie 
Gouvemer, comme fait avez? 

Je vous prometa que non ferez 
Kayaon aura aur vous maistrie: 

AUez-voua en, allez, allez. 

Sousay, soing et merencoue. 

Si jamais plus vous retoumez 
Avecques vostre compaignie 
T prye k Dieu qu’il vous maiddie 
Et le jour que vous reviendeez: 

Allez-vous en, allez, allez. 

Souasy, soing et merencolie. 
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ROOF 


The Roundel is a variation introduced by 
Swinburne in his volume A Century of Roundels. 
It consists of eleven lines including the refrain, 
and the rhyme order is a, b, a, refrain; b, a, b; 
a, b, a, refrain, but when the refrain consists of 
more than a single word it rhymes with the b 
lines. The lines vary from four to sixteen syllables, 
but are generally identical in length in the same 
roundel. Swinburne’s roundel on the roundel 
may be given as an example: 

A Roundel is wrought as a ring or a starbright sphere, 

With craft of delight and with cunning of sound unsought. 
That the heart of the hearer may smile if to pleasure his ear 
A roundel is wrought. 

Its jewel of music is carven of all or of aught — 

Love, laughter, or mourning — remembrance of rapture or 

fear — 

That fancy may fashion to hang in the ear of thought. 

As a bird’s quick song runs round, and the hearts in us hear— 
Pause answers to pause, and again the same strain caught. 

So moves the device whence, round as a pearl or tear, 

A roundel is wrought. 

Rondele'tia, a genus of shrubs, nat. ord. 
Hubiacese, characterized by having a calyTt with 
a subglobular tube. They occur chiefly in tropical 
America and the West Indies. 

Rondo, in music, is the name given to that 
form of composition in which the main theme, 
announced at the opening, comes ‘ round ’ again 
after its place has been taken for a time by other 
music of an episodical nature. The chief theme 
should have at least three appearances before 
there can be any feeling of rondo form in the 
music. 

Rdnne (r^n'ne), the seaport - capital of the 
Danish Island of Bornholm, on the west coast; 
served by rail to Nexo. There are shipbuilding- 
yards, and manufactures of pottery from locally 
worked kaolin. Pop. 10,000. 

Ronsard (ron-sar), Pierre de, French poet, 
born in 1524, died in 1585. At the age of twelve 
he became page to the due d’Orl^ans; and in 
1537 he accompanied James V of Scotland and 
his bride, Madeleine of France, back to their 
kingdom. He also spent six montlis at the 
English court, and after his return to France in 
1540 was employed in a diplomatic capacity 
in Germany, Piedmont, Flanders, and Scotland. 
He was compelled, however, by deafness to 
abandon his diplomatic career; and he devoted 
himself to literary studies, and became the chief 
of the band of seven poets afterwards known as 
the ‘ Pl^iade ’. Ronsard 's popularity and pros- 
perity during his life were very great. Henry II, 
Francis II, and Charles IX esteemed him, and 
the last bestowed several abbacies and priories 
on the poet. His writings, consisting of sonnets, 
odes, hymns, eclogues, elegies, satires, and a 
fragment of an epic poem. La Fran^ade^ were 
read with enthusiastic admiration by his con- 
temporaries both at home and abroad, but the 
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succeeding classic reaction involved them in a 
contemptuous neglect from which they did not 
emerge till the second quarter of the nineteenth 
century. Ronsard combines magnificent lan- 
guage and imagery with a delicate sense of har- 
mony. — ^Bibliography: A. Tilley, Literature of 
ike French Renaissance; G. Wyndham, Ronsard 
and the FlHade. 

Rdntgen (renfgen), Wilhelm Konrad, Ger- 
man physicist, the discoverer of the Rontgen or 
X-rays, was bom in 1845, and died in Feb. 1923. 
He was appointed in 1876 extraordinary pro- 
fessor of physics in Strasbourg University, and 
in 1879 ordinary professor of the same subject 
at Giessen. In 1888 he was appointed to a like 
position in the University of Wtirzburg, and in 
1899 in the University of Munich. He received 
the Rumford medal of the Royal Society in 1896, 
and was awarded the Nobel prize for physics in 
1901. 

Rdntgen Rays. See Rays^ Electric; X-ray 
Spectra; Radio-activity; Radiology. 

Roof, the covering of any building, irrespective 
of the materials with which it is constructed. 
Roofs are of various forms, dependent upon the 
nature, purpose, and plan of the building. They 
are usually distinguished by the material used 
and their mode of construction. The flat roof 
is the simplest form, and consists of wooden 
joists laid horizontaiiy, extending from w'all to 
wall. The ‘ lean-to ’ roof is practically a develop- 
ment of the flat roof, the rafters in this case 
being inclined. The coupled-rafter roof, span 
10 to 12 feet, has a double slope, the rafters 
being inclined towards and meeting upon a 
horizontal ridge-piece. If a tie beam joins the 
feet of the rafters, then the roof is designated 
a couple-close roof, and suitable for a span 
of 12 to 18 feet. By mounting another tie 
beam half-way up the rafters they are further 
strengthened, and the tmss is now known as the 
collar-beam roof tmss (flg. 8). Considering spans 
up to 30 feet, the ‘king-post’ tmss (fig. 1) may 
be used. The central post, from which the truss 
gets its name, sustains the cross beam, with 
stmts projecting from its base supporting the 
principal rafters. The members are bound to- 
gether by wrought-iron U -straps with gib and 
cotter. If, to support the cross beam, two posts 
are substituted for the king-post, they are known 
as ‘ queen-posts ’, and the frame a queen-post 
tmss. The composite roof is one in which some 
ot the members are made of timber and some of 
iron or steel, advantage being taken of the different 
stress in the various members, timber being used 
for those under compression, and iron or steel 
for those in tension. Fig. 3, the German tmss, 
is an example of this type. The framework of 
iron or steel roofs consists of parts analogous to 
those already described in the treatment of 
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timber roofs. In construction the principals are 
usually made of T- or H-section steel barSf and 
the struts of T-section or angle-iron bars. The 
smaller ties are usually round rods; the larger 
ties, flat bars set on edge. A central vertical 
suspending-rod is termed a * king-bolt lateral 
vertical suspending-rods are called ‘ queen-bolts 
Fig. 1 shows the king-bolt truss, while fig. 5 is 
an improvement of this type, with spans from 
20 to 45 feet. Fig. 2 illustrates the queen-rod 
truss, and figs. 4, 6, 7, 8, and 9 are modifica- 
tions thereof, with spans of from 30 to 75 feet. 


ROOT 

1919. Graduating at Harvard, he served as a 
member of the New York Legislature for three 
years (1882-4), and in 1884 he became leader 
of the House. He served for six years as a Civil 
Service Commissioner, and effected some sweeping 
reforms. As president of the New York Police 
Board, he greatly improved the efficiency and 
moral of the force. As Assistant Secretary of the 
Navy (1897-8) his preparation of the fleet 
contributed largely to its success against Spain, 
while he won further distinction by raising and 
commanding his famous regiment of Rough 








4 5 

« to 



The saw-toothed or northern-light roof is as 
* shown in fig. 10, and is the type commonly used 
for factories. Fig. 11 is an example of the cor- 
rugated iron arched roof, and may be used for 
spans up to 35 feet. Where very large spans are 
necessary, such as in station roofs, trusses of 
the types in figs. 12 and 13 are adopted. The 
truss in fig. 13 is known as the bowstring truss. 

Rook, a bird of the crow family {Corvus 
fntgilegm), differing from the crow in not feeding 
upon carrion, but on insects and grain. It is also 
specially distinguished by its gregarious habits, 
and by the fact that the base of the bill is naked, 
as well as the forehead and upper part of the 
throat. In Britain and Central Europe the rook 
is a permanent resident; but in the north and 
south it is migratory in habits. 

Rooke, Sir George, English sailor, bom in 1650, 
died in 1709. He entered the navy at an early 
age, and rose to be vice-admiral in 1692. His 
.services include the command of the expedition 
against Cadiz in 1702, the destruction of the 
French and Spanish fleets in Vigo Bay (1702), 
and a share in the capture of Gibraltar in July, 
1704. In the following August he fought a French 
fleet of much superior force, under the Comte de 
Toulouse, off Malaga. The result was indecisive, 
and this fact was used against Rooke by his 
political opponents. Sir George quitted the 
service in disgust in 1705.— Cf. Sir J. K. Laugh- 
ton, From Howard to Nelson, 

Roosevelt, Theodore, President of the United 
States, was born at New York in 1858, died in 


Riders, which did valuable service in Cuba. In 
1898 he became Governor of New York State, 
and in 1900, against his wish, Vice-President of 
the United States. On the assassination of 
M‘Kinley, in Sept., 1901, he became President, 
remaining so till 1908, and distinguishing himself 
by his strong action against the notorious 
monopolist tmsts. During the negotiations at 
the end of the Russo-Japanese War (1905) he 
fought for peace, and was awarded the Nobel 
prize. During the European War he was in 
favour of America’s intervention on the side of 
the Allies, and four of his sons went out to the 
front, one of them being killed. In 1909 he went 
on a scientific hunting trip in East Africa, and 
in 1913 explored Brazil. He w^as an industrious 
writer, and wrote several books on his travels 
and adventures, and a few on historical subjects. 
— Cf. J. A. Riis, Theodore Roosevelt: the Man and 
the Citizen. 

Roosevelt, Rio, a river of Brazil, a tributary 
of the Madeira, which it flows northwards to join 
in 50® 20' s. lat.; length, 940 miles. 

Root, that portion of a vascular plant which 
enters, and fixes itself in, the ground, and serves 
to absorb water and dissolved salts from the 
soil. It differs from the stem in bearing no leaves, 
in being normally devoid of chlorophyll, and in 
other less obvious features. Often there is a 
main or tap root, derived from the radicle of the 
embryo, bearing a number of endogenously 
produced branches or lateral roots, which in 
their turn bear smaller rootlets. In other cases 
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(e.g. grasses), the main root is short-lived, being 
soon replaced by a tuft of thin ‘ fibrous ’ roots. 
* Adventitious ’ roots arise secondarily from the 
stem, and may serve the ordinary purposes of 
roots, or, on the other hand, act as buttresses 
(e.g. screw-pine, Rhizophora) or as climbing 
organs (ivy). The younger parts of the root- 
system bear innumerable root-hairs, delicate 
tubular outgrowths from the superficial cells 
(piliferous layer), which are the principal organs 
of absorption; the older portions are covered 
with cork or bark, and are thus incapable of 
absorbing liquids. Many roots also serve for 
storage of reserve materials, as those of carrot, 
parsnip, beetroot, dahlia, pilewort, &c. 

Rope and Rope-making. The term rope is 
applied to cordage when the finished product 
has a circumference of 1 inch or more. Fibrous 
ropes are extensively made of hemp, flax, jute, 
cotton, coir, manila, sisal, and similar vegetable 
fibres, while metallic ropes are made by the 
combination of a considerable number of fine 
steel, copper, or other wires. In nearly all cases 
the fibrous ropes are made by twisting, in various 
ways, a large number of ordinary sized yarns 
spun for the purpose. The required number of 
these yarns is twisted together to form what 
is termed a strand, and then three or more of 
these strands are twisted or laid to complete 
the rope. Large bobbins or spools of yarn are 
placed in a huge frame, termed a bank, and the 
ends of all these yarns passed individually 
through a large number of holes in a register 
plate, and then through a tapered tube. The 
ends of all the yarns are then fixed to a rotating 
hook of the traveller, which moves on rails in 
the rope-walk. As the traveller moves from the 
stationary register plate, it draws the yarns 
from the bobbins or spools and through the 
holes of the legister plate, and simultaneously 
the rotating hook of the traveller imparts the 
necessary amount of twist to the group of yarns. 
The length of the strand, if made in a rope- walk, 
is limited to the length of the walk, and when 
the desired length of strand has been made, it is 
taken off the hook of the traveller, and the 
twisted strand attached to a peg, post, or other 
support. It is supported also at intervals by 
vertical supports to keep it off the ground, and 
when the ends near the register plate have been 
cut, that end of the strand is similarly fastened 
to a suitable post or support. Several such 
strands may be made, cut off as already explained, 
and also tied and supported by the same posts 
and vertical supports. When the supporting 
apparatus is full of strands, the process of laying 
the strands to form ropes commences. The 
complete rope often comprises three strands or 
four strands. Hence, for a three-strand rope, 
three of those already made are detached from 
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the posts, and placed in position for being com- 
pounded. Thus the three strands are attached 
at one end to three hooks of the traveller, and 
at the other end to three hooks of a stationary 
machine; extra twist is imparted by rotating the 
hooks. All three strands are then attached to 
one hook at the traveller, the strands disposed 
in the tapered grooves of the top of a top-cart, 
the traveller braked in order to keep the rope at 
the desired tension, and then the laying of the 
three strands is commenced. The top-cart is 
moved towards the stationary machine as the 
laying is performed, and meanwhile the traveller 
is drawn forwards a distance in proportion as 
shrinkage or contraction takes place, due to the 
laying of the three strands. Four such strands 
may be combined, and a core or central strand 
united with the four proper strands. Sometimes 
the strands are tarred before they are laid. 
Exceedingly long walks are required when the 
strands are made and laid by the above processes. 
To eliminate this drawback, similar ropes are 
made entirely by machinery termed house 
machines', this title is to distinguish the ma- 
chinery from that employed in the rope-walks. 
After a process of hackling or carding, drawing, 
roving, and spinning, in the case of hemp, flax, 
jute, or cotton, or processes in special preparing 
machines and automatic spinning-machinery for 
manila and the like, the foundations of the ropes 
are made. When the yams are fine, they are 
wound on to large bobbins or spools as before, and 
placed in a similar bank situated near the first 
actual machine in the process, which is termed 
a stranding - machine. This machine is pro- 
vided with a register plate, through the holes of 
which the ends of the yarns from the bobbins 
or spools are threaded. In this machine, however, 
the strand is made by twisting the group of 
threads, and simultaneously the completed 
strand is wound, as it is being twisted, upon a 
huge bobbin; the strand is guided on to this 
bobbin so as to form layer upon layer on the 
barrel, each layer extending the distance be- 
tween the two steel flanges of the bobbin. Then 
these large bobbins with their complement of 
strand are put into a laying- or forming-machine 
in order to insert more twist, and to combine or 
twist the strands into rope form. Three or four 
strands, the latter with or without a central 
core, can be manipulated in these machines. 
The rope-machines (laying or forming) are both 
of the horizontal and vertical type. In both 
cases the large strand bobbins are rotated by 
machinery, and the twisted strands drawm from 
the bobbins mechanically as the rope is formed 
and simultaneously wound into a coil. If the 
rope is very thick, special heavy coiling-machines 
are essential to prepare the ropes for dispatch. 
Other machines are constructed to carry and to 
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rotate a comparatively large number of bobbins, on account of their ferocity, the shortness and 
and to perform the stranding, forming, and coarseness of their baleen or whalebone, and the 
coiling processes simultaneously. Finished ropes small quantity of oil they produce. The northern 
are distinguished by special names, according rorqual or blue whale {BalcmopUra sibbcUdii) 
to the number of strands of which they are com- attains a great size, being found up to 85 feet, 
posed and according to the disposition of the and is thus the largest living animal known. The 
strands. The yarn for the strand is twisted to common rorqual {B, muaculus) averages 60 to 
the right; these yarns, when compounded to 65 feet in length, and the lesser rorqual (B. 
form a strand, are reversed, that is, twisted to rostrata) 25 to 80 feet. 

the left; and in each succeeding operation of Rosa, Salvator, Italian painter, etcher, and 
combining strands or ropes the twist is reversed, poet, born near Naples in 1615, died in 1678. 
since this reversal each time helps to parallelize Rosa’s father, dying in 1632, left his family in 
the individual fibres and to minimize contraction difficulties, and Salvator was compelled to sell 
and the tendency to kink. Three left-hand his landscapes for small sums. One of his pictures 
twisted strands are twisted to the right to form fell into the hands of the painter Lanfranco, who 
a hawser-laid rope. Three hawser-laid ropes at once recognized the genius of the youth, and 
twisted to the left form a cable-laid rope. A encouraged him to go to Rome, where he soon 
shroud-laid rope consists of four strands, and, established his reputation and rose to fame and 
as already stated, it may also have a core, wealth. The bitterness of his satire, expressed 
Square ropes are also made by stitching together both in his satirical poems and in an allegorical 
four, nine, or sixteen circular ropes. Wire ropes painting of the Wheel of Fortune, rendered his 
are now used in the rigging of ships, as well as stay in Rome inadvisable. He therefore accepted 
for cables for electrical and other purposes, an invitation to Florence (1642), where he 
Coir ropes, which are not so strong as those made remained nearly nine years, under the protection 
from hemp, &c., are used in ships, as they are of the Medici. He finally returned to Rome, 
not much injured by salt water. where he died. Salvator Rosa delighted in 

Roquefort (rok-for), a village of Southern romantic landscape, delineating scenes of gloomy 
France, in the department of Aveyron. It is grandeur and bold magnificence. He also painted 
famous for its production of a kind of cheese made battle-scenes and historical pictures. His poems 
from the milk of goats and sheep. Pop. 1000. were all satires. Rosa etched from his own works 
Roraima (ro-ra-e'm^), a mountain of South with great skill. — Cf. Lady Morgan, Life and 
America, where the boundaries of British Guiana, Times of Salvator Rosa, 

Venezuela, and Brazil meet, and several tributary Rosa, Monte, a mountain or group of the 
rivers of the Amazon and Orinoco have their Pennine Alps, lies on the frontiers of the Swiss 
source. Height, 8600 feet. canton of Valais and Piedmont, and forms part 

Rorke’s Drift, a ford in South Africa, on the of the watershed between the Rhone and the 
Buffalo River, a tributary of the Tugela, some Po. Next to Mont Blanc it is the highest moun- 
20 miles south-east of Dundee, the scene of a tain in the Alps, but as a group it is much more 
gallant defence on the night of 22nd Jan., 1879, massive than the Mont Blanc group. It has eight 
on the part of a handful of British troops against summits above 14,000 feet, the highest being 
4000 Zulus, who were successfully kept at bay Dufourspitze (15,217), ascended for the first 
from behind extemporized ramparts. time in 1855. Of the huge glaciers that occupy 

Rorqual, or Fin- whale, the name given to the slopes of this mountain the chief are the 
certain whales, allied to the common or whale- Corner Glacier on the west, the Schwarzberg and 

Findelen Glaciers on the north, the Sesia and 
Macugnaga Glaciers on the east, and the Lys 
Glacier on the south. See Alps, 

Rosa'cea, or Acne Rosacea, is a chronic 
affection of the middle part of the face, in- 
volving also the forehead and chin. It is 
characterized by marked redness, dilatation 
of the capillaries, and the formation of 
pustules. It is much more frequent among 
women than men, and is usually seen in late 
CommonRorquid {Balanopteranmculus) middle life. The chief cause is derange- 



bone whales, but distinguished by having a 
dorsal fin, with the throat and under parts 
wriidded with deep longitudinal folds. Several 
species are known, but they are rather avoided 


ment of the digestive tract, and many of the 
patients suffer firom chronic dyspepsia and con- 
stipation. In treatment the most important 
thing is to discover the cause of the digestive 
derangement, and correction of this usually 
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relieves the symptoms. The diet should be very 
simple, all alcohol avoided, and only a limited 
amount of hot drinks, especially tea and coffee, 
taken. 

Rosa'ceas, a large and important order of 
pol 3 rpetalous dicotyledons, of which the rose is the 
type, having distinct, separate carpels, numerous 
perigynous stamens, and alternate leaves. 
The species, including herbs, shrubs, and trees, 
are for the most part inhabitants of the cooler 
parts of the world. Scarcely any are annuals. 
The apple, pear, plum, cherry, peach, almond, 
nectarine, apricot, strawberry, raspberry, and 
similar fruits are the produce of trees and plants 
of this order. Some of the species are also im- 
portant as medicinal plants. The genera of the 
order are divided by Viner into six tribes, viz. 
Roseae, Spiraieae, Amygdaleae, Sanguisorbese, 
Dryadeae, and Pomeae. 

Rosamond, commonly called Fair Rosamond, 
the mistress of Henry II of England, was the 
daughter of Walter de Clifford, a knight of 
property in various shires. She died in 1176 or 
1177, and was buried in the church of Godstow 
Nunnery, whence, however, Hugh of Lincoln 
caused her body to be removed in 1191. The 
fable of the dagger and poison with which the 
jealous Queen Eleanor is said to have sought out 
her rival has not been traced farther back than 
a ballad of 1611. 

Rosan'iline. Commercial rosaniline, or fucks- 
inCf or magenta, is the chloride or acetate of the 
colourless base triamino-diphenyl-tolyl-carbinol. 
These salts form green metallic-looking crystals, 
which dissolve in water, forming a deep-red 
solution. They dye silk, wool, and eotton a 
bright magenta colour. The dye is prepared by 
oxidizing aniline and toluidine by means of 
nitrobenzene. Many dyes are known which are 
derivatives of rosaniline and pararosaniline. 

Rosa'rio, a city and river-port of the Argentine 
Republic, capital of the province of Santa F6, on 
the right bank of the Parang. It was made a 
port of entry in 1854, and is now the second 
city of the Republic. It has communication by 
rail and river with Buenos Ayres, and also by 
railway with the interior provinces. It contains 
foundries, brickworks, jam-factories, breweries, 
tanneries, soapworks, timber- and flour-mills, 
&c., but its commerce is of greater importance 
than its manufactures. Pop. 250,000. 

Ro'sary, among Roman Catholics the recita- 
tion of the Ave Maria and the Lord’s Prayer a 
certain number of times. The name is also 
commonly given to the string of beads by means 
of which the prayers are counted. The complete 
or Dominican rosary consists of 150 small beads 
for the Aves, divided into groups of 10 by 15 
large beads for the Paternosters. The ordinary 
rosary has only 50 small beads and 5 large beads; 
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but if repeated thrice makes up the full rosary, 
A doxology is said after every tenth Ave. The 
use of rosaries was probably introduced by the 
Crusaders from the East. 

Roscius, Quintus, the greatest comedian of 
ancient Rome, born a slave about 184 B.c. He 
realized an enormous fortune, and was raised to 
the equestrian rank by Sulla. He enjoyed the 
friendship of Cicero, who defended liis friend in 
a law suit (Pro Q. Roscio Comoedo)* Roscius died 
about 62 B.c. 

Roscoe (ros'kO), Sir Henry Enfield, British 
chemist, born in London, 1833, died 1918. He 
was educated at Liverpool High School, Uni- 
versity College, London, and Heidelberg. From 
1858 to 1886 he was professor of chemistry at 
Owens College, Manchester. He was vice- 
chancellor of London University from 1896 to 
1902. His works include Lessons in Elementary 
Chemistry; Lectures on Spectrum Analysis; and, 
with Professor Schorlemmer, a Treatise upon 
Chemistry, 

Roscoe, William, English historian and mis- 
cellaneous writer, born in 1753, died in 1831. He 
retired from his business of attorney in 1796, and 
became a partner in a bank, which failed in 1820. 
In 1806-7 he represented Liverpool in Parlia- 
ment. In 1796 his great work. Life of Lorenzo de* 
Medici, was published, and at once gained him 
a high reputation. Another important work, 
the Life and Pontificate of Leo X, followed in 1805. 

Roscom^mon, an inland county of Ireland, in 
the east of the province of Connaught; area, 
990 sq. miles. The surface is undulating or flat, 
except in the north. The Shannon bounds most 
of the county in the east, and the Suck on the 
north-west. The chief of the numerous lakes is 
Lough Ree, an expansion of the Shannon. 
Roscommon contains iron and coal, but limestone 
is also worked. Many districts are highly fertile, 
and the pastures are among the best in Ireland. 
The chief crops are oats and potatoes. The chief 
towns are Roscommon, Boyle, and Castlereagh. 
Pop. 94,000. 

Roscommon, the county town of Roscommon 
county, Connaught, Ireland; served by the 
Midland Great Western Railway. It contains the 
ruins of an abbey founded in 1257, and of a fine 
castle of about the same date. Pop. 2000. 

Roscrea (ros-kra'), a market town of Ireland, 
in the county of Tipperary, on the Little Brosna 
River; served by the Great Southern & Western 
Railway. Pop. 2000. 

Rose, the flower which has given name to the 
large nat. ord. Rosacese, seems to be confined 
to the cooler parts of the northern hemisphere. 
The species are prickly shrubs, with pinnate 
leaves, provided with stipules at their base; 
the calyx contracts towards the top, where it 
divides into five lanceolate segments; the corolla 
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has five petals, and the stamens ate 
the seeds are numerous, covered with a sort 
Sf down, and am attached to the mtenor of 
the tube of the calyx, which, after 
takes the form of a fleshy globular or ovoid berry. 
There are about twenty species of iwe natives 
of Britain, common examples being the dog-ro^ 
(Kosa canina), Scotch rose (/?. s^nosis^ma)^ 
sweet-brier or eglantine (B. rubigin^a), &c. 
In the natural state the flowers are single, but 
double varieties, such as the damask rose (B. 
dama8cena)i Provence rose (B. centifolia)^ and 
musk-rose (B. moschdta), were introduced into 
Britain 800 years ago. Several thousand varieties 
of rose are now recorded. In some countries roses 
are extensively cultivated for the manufacture of 
rose-water, attar of roses, &c. 

Rose Acacia (Robinia hispida, nat, ord. 
Leguminosae), a highly ornamental flowering 
shrub inhabiting the southern parts of the 
Alleghany Mountains, and now frequently seen 
in gardens in Europe. It is a species of locust 
(q.v.). 

Rose-apple, or Malabar Plum {Eugenia 
Jamhos)t nat. ord. Myrtacea;, an East Indian 
tree. The fruit is about the size of a hen’s egg, 
is rose-scented, and has the flavour of an apricot. 

Rose -bay, the name of several plants; as 
the Nerium Oleander; the dwarf rose-bayt a plant 
of the genus Rhododendron; and Epilobium 
angmtifolium^ or French willow. 

Rosebery, Archibald Philip Primrose, Earl of, 
and of Midlothian (1911), born in 1847, was 
educated at Eton and Christ Church, Oxford, and 
succeeded his grandfather in 1868. He was 
Under-Secretary at the Home Office from 1881 to 
1883, and Lord Privy Seal and First Commissioner 
of Works in 1885. When the introduction of the 
Home Rule Bill split the Liberal party, he 
adhered to Gladstone, and next year held the 
Secretaryship of Foreign Affairs till the fall of 
the Gladstone Government. He was twice chair- 
man of the London County Council. From 1892 
to 1894 he was Secretary for Foreign Affairs under 
Gladstone, and in 1894-5 he was himself Prime 
Minister. He resigned the Liberal leadership in 
1896. At times, as when he denounced the 
Budget of 1909, it seemed as if he would return 
to active participation in political work, but 
after the constitutional crisis of 1910-1 he took 
no further part in public life until the European 
War, when he promoted recruiting in his capacity 
of Lord-Lieutenant of Midlothian and Linlith- 
gowshire, He is the author of monographs on 
Pitt, Napoleon, Cromwell, Sir Robert Peel, and 
Lord Randolph Churchill, and his Miscellanies, 
Literary and Historical appeared during 1921 
He was created a Knight of the Garter in I 892 ! 
In 1878 he married Hannah, daughter of Baron 
Meyer de Rothschild, but lost his wife in 1890. 
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His younger son, Neil Primrose, after a career 
of much promise, was killed in Palestine in 1917 
at the age of thirty-five. 

Rose-chafer, or Rose-beetle (Cetonia auraia), 
a beetle included in the tribe of Laniellicornia, 
which frequents roses, feeding on the petals, 
stamens, and pollen. 

Rosemary (Rosmarinus officindHs), a shrubby 
aromatic plant (nat. ord. Labiatre), a native of 
Southern Europe. It has but two stamens, dark- 
green leaves, white underneath, and pale-blue 
flowers. It yields, by distillation, the aromatic 
perfume oil of rosemary. 

Rose-noble, an English gold coin of the 
value of 10s., first struck by Edward IV in 1465, 
and so called to distinguish it from the old nobles 
(worth 6s. 8d.), and because it was stamped oq 
one side with the figure of a rose. 

Rose of Jericho (Anastatica hierochuntica), 
a small cruciferous plant, growing in the arid 
wastes of Arabia and Palestine. When it is ripe 
its leaves drop, and it becomes rolled up like a 
ball in the dry season, but opens its branches and 
seed-vessels when it comes in contact w4th 
moisture. 

Rose of Sharon, a name given to one of the 
St. John’s-worts, Hypericum calycinum, a dwarf 
shrub with trailing underground stems and showy 
yellow flowers. It is a native of South-Eastern 
Europe, but is naturalized in Britain. The Rose 
of Sharon of the Old Testament seems to liave 
been a narcissus. 

Rose'ola is a rose-coloured efflorescence or 
rash on the skin. The tenn is applied to various 
eruptions associated with different infective 
diseases, as roseola cholerica, an eruption seen 
in cholera; syphilitica, the bright -pink spots 
which are the first skin signs of syphilis; B. 
typhosa in typhoid fever; and B. vaccinia fol- 
lowing vaccination. 

Roses, Wars of the. The immediate causes 
of the Civil War in England in the fifteenth 
century, which came to be known from the 
badges of the two parties as the Wars of the 
Roses, were the failure of English policy in 
France after the death of Henry V, the break- 
down of administration at home under his weak 
but saintly successor, Henry VI, and the un- 
popularity of Henry’s wife, Margaret of Anjou. 
The title of the House of Lancaster to the throne 
was disputable, and that of the House of York 
was, on the strict theory of primogeniture, better 
founded. The marriage of Henry VI was childless 
for some years, and the Duke of York regarded 
himself as the destined successor until the birth 
of a Prince of Wales in 1454. The king had 
recurrent attacks of insanity, and the queen 
relied upon the advice of the Duke of Somerset, 
against whom York took up arms, gaining a 
victory at St. Albans in May, 1455 (the first 



ROSETTA ( 

battle of the Wars of the Roses). York did not 
claim the crown, but was content with becoming 
the chief minister. Margaret was unwise enough 
to replace him, and the Civil War began in 1459. 
York had to go into hiding, but his ally Richard 
Neville, Earl of Warwick, defeated the Lan- 
castrians (the Red Rose) at Northampton in 
July, 1460, and York returned and obtained from 
Parliament a promise of his succession to the 
crown. Margaret could not acquiesce in the 
disinheritance of her son. Prince Edward, and, 
at Wakefield, in Dec., 1460, she defeated the 
Yorkists. The Duke of York was slain, but his 
son Edward succeeded to his title and claims. 
The queen marched her victorious army on 
London, and won the second battle of St. Albans 
in Feb., 1461, but King Henry would not allow 
her to lead her wild northern levies to sack the 
capital, and this decision proved the min of the 
Lancastrian cause. Edward of York entered 
London, and was greeted by the citizens as king, 
and in March he won a decisive victory over the 
Lancastrians at Towton. The triumph of the 
White Rose was not yet secure. Edward IV 
quarrelled with Warwick, who, in 1470, went to 
France and was reconciled to Queen Margaret. 
He invaded England, and Edward fled to Bur- 
gundy, while Warwick released Henry VI from 
the Tower and restored him to the throne. In 
March, 1471, Edward landed in Yorkshire, 
defeated Warwick at Barnet, w'here the great 
‘ King Maker ’ was killed, and subsequently 
defeated Queen Margaret at Tewkesbury. She 
was captured, and her son fell on the field. The 
Lancastrians did not have another opportunity 
until the reign of Richard III, the brother of 
Edward IV, w’ho ascended the throne through 
the murder of his nephews, Edward V and the 
Duke of York (1483), The nearest Lancastrian 
heir, Henry Tudor, Earl of Richmond, obtained 
French help, and defeated and killed Richard III 
at Bosworth in Aug., 1485. The battle of Bos- 
worth, and the accession of Henry VII and his 
marriage to the heiress of Edw'ard IV, are 
generally regarded as the end of the Wars of the 
Roses, but the Yorkists were responsible for the 
rebellions of the two pretenders, Lambert 
Simnel and Perkin Warbeck, and it may be 
argued that the end did not come until the cap- 
ture of Warbeck in 1497. — Bibliography; J. 
Gairdner, The Houses of Lancaster and York; 
Sir ,T. H. Ramsay, Lancaster and York; Sir C. 
W. C. Oman, Warwick the King Maker, 

Roset'ta (Egy. ResMd, the ancient Bolbitine)^ 
a city of Egypt, near the mouth of the Rosetta 
branch of the Nile, 30 miles west of Alexandria. 
Its trade, once considerable, has now been almost 
entirely diverted to Alexandria. Pop. 17,000, 
Rosetta -stone, a tablet of black basalt, 
bearing an inscription in three versions (hiero- 
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glyphic, demotic, and Greek) in honour of 
Ptolemy Epiphanes and belonging to about 196 
B.c. It furnished the key for the deciphering of 
the hieroglyphic inscriptions. Found by Bous- 
sard, a French officer, in 1799, near Rosetta, it 
was acquired by Great Britain in 1801, and 
brought to the British Museum in 1802. See 
Hieroglyphics, — Cf. S. Sharpe, Rosetta Stone in 
Hieroglyphics and Greek, 

Rose-window, a circular window, divided 
into compartments by muilions and tracery 
radiating from a centre; also called Catharine- 
wheel, and marigold-window. It forms a fine 
feature in the church architecture of the thir- 
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teenth and fourteenth centuries. In France it is 
much used; some examples, as that at Rheims 
Cathedral, are over 40 feet in diameter. 

Rosewood, the wood of Dalbcrgia nigra and 
other leguminous trees, so named because some 
kinds of it when freshly cut have a faint smell 
of roses. Most rosewood comes from Brazil, but 
it is also found in Honduras and Jamaica. The 
French Bois de Rose (the German Rosenholz) is 
called tulip- wood in English. 

Rosicrucians (Lat. rosa, rose; crux, cross), 
the name of a secret society, of w’hich little is 
know'n. The aim of the Rosicrucians, or Brethren 
of the Rosy Cross, was said to be the improve- 
ment of humanity by the discovery of the ‘ true 
philosophy ’, and they claimed a deep know- 
ledge of mysteries of nature, such as trans- 
mutation of metals, and means for prolonging 
life. According to Andrea, a Lutheran clergyman 
who wrote early in the seventeenth century, the 
society was founded in the fifteenth century 
by a German baron named Rosenkreuz (i.e. 
‘ rosy cross ’), wdio had spent a large portion of 
his days among the Brahmans, and in .Terusalem, 
Damascus, Egypt, Morocco, and Fez, in the 
pursuit of wisdom. 
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Whatever may have been the secret of the 
Rosicrudans, it has been well kept. The popular 
impression that such societies did exist gave rise, 
however, to a number of associations that spread 
over Europe, and, owing to the general ignorance 
of their principles and objects, they have become 
in one way or other connected in public opinion 
with the Freemasons, Cabalists, Illuminati, &c. 
The charlatan Cagliostro professed to 1^ a 
Rosicrucian. One of the most exhaustive works 
on Rosicrucianism is that of Buhle, entitled 
Veher den Ursprung und die vomehmsten Schick* 
sale der Orden der Rosenkreuzer und Freimaurer 
(Gottingen, 1803), in which the author attempts 
to demonstrate that the Rosicrucians were the 
originals of the Freemasons, and that “Free- 
masonry is neither more nor less than Rosi- 
crucianism as modified by those who transplanted 
it into England In 1866 the Societas Rosi- 
crueiana in Anglia was founded by R. W. Little, 
and publishes Transactions , — ^Bibliography: C. 
W. Heckethorn, The Secret Societies of all Ages 
and Countries; W. Wynn Westcott, The RosU 
crucians: their History and Aims; J. Yarker, 
The Arcane Schools, 

Roslin, or Rosslyn, a small village in the 
county of Midlothian, Scotland, about 7 miles 
south of Edinburgh, on the North Esk. It is 
interesting chiefiy for its ruined castle and chapel. 
Roslin Castle was the ancient seat of the St. 
Clairs or Sinclairs. The present buildings were 
mostly erected since the burning of the castle by 
the Earl of Hertford in 1554. Roslin Chapel 
was built in 1450 by Sir William St. Clair, and 
is a Gothic structure forming the chancel and 
part of a transept of a church. The interior 
is richly adorned with carving, including the 
celebrated * prentice pillar Pop. 2000. 

Rosmi'nl-Serba'ti, Antonio, Italian philos- 
opher, born 1797, died 1855. He is regarded as 
the founder of modem Idealism in Italy. The 
chief points of his system are fully treated in his 
New Essay on the Origin of Ideas, translated into 
English, 1883. — Cf. W. Lockhart, Life of Bos* 
mini, 

Ross, Sir James Clark, British explorer, born 
in London in 1800, died in 1862. He entered the 
British navy at the age of twelve, made many 
Arctic voyages, and in 1831 discovered the north 
magnetic pole. He commanded the expedition 
in the Erebus and Terror to the Antarctic 
Ocean in 1839--43, and in 1848 he made a voyage 
in the Enterprise to Bafiin Bay in search of Sir 
John Franklin. 

Ross, Sir John, British explorer, born in 1777, 
died in 1856, He entered the navy in 1786. In 
1817 he accepted the command of an Admiralty 
expedition to search for a north-west passage, 
and in April, 1818, set sail in the Isabella, accom- 
panied by Lieutenant Parry in the Alexander, 


His next expedition, in the steamer Victory, set 
out in May, 1820. Ross entered Prince Regent's 
Inlet, and discovered and named Boothia Felix 
and King William’s Land. In 1832 he was forced 
to abandon his ships, and he and his crew suffered 
great hardships before they were picked up in 
Aug., 1833, by his old ship the Isabella, In 1850 
he made a last Arctic voyage in the Felix, in a 
vain endeavour to ascertain the fate of Sir John 
Franklin. 

Ross, Sir Ronald, British physician, bora 13th 
May, 1857. From St. Bartholomew’s, London, 
he entered the Indian Medical Service (1881), 
and devoted himself to tropical medicine, 
especially the study of malaria, discovering the 
life-history of malaria parasites in mosquitoes 
(1897-8), and leading an expedition to West 
Africa (1899), where malaria-bearing mosquitoes 
were found. In 1895 he was awarded Parke’s 
gold medal, and in 1902 the Nobel prize for 
medicine. He has held many important posts, 
and has received many decorations and honours. 
His publications include: The Revels of Orsera 
(a novel); The Prevention of Malaria; Philosophies 
and other poems: and many mathematical and 
professional papers. 

Ross, an urban district of Herefordshire, 
England, on the Wye. It is associated with the 
memory of the philanthropist John Kyrle (died 
1724), Pope’s ‘ Man of Ross ’, who is buried in 
a church there. Pop. 4800. 

Ross and Cromarty, formerly two separate 
counties of Scotland, united into one in 1880. 
The latter consisted merely of detached portions 
scattered over the former. The county extends 
across the breadth of Scotland, and includes 
part of the Island of Lewis and other islands. 
Area of the whole, 3089 sq. miles. The west 
coast is bold and rugged, and deeply indented 
with bays and inlets (Lochs Alsh, Carron, 
Torridon, Ewe, Gruinard, Broom, and Gairloch). 
The principal inlets on the east coast are Beauly 
Loch and Firth, and Cromarty and Dornoch 
Firths. The peninsula lying between Cromarty 
Firth and Beauly Loch and Firth is called the 
Black Isle. A great portion of Ross and Cromarty 
consists of irregular masses of lofty rugged 
mountains (Cam Eige, 8877 feet). Pasture of 
excellent quality abounds in the west, while 
good agricultural lands extend along the Firths 
of Moray, Cromarty, and Dornoch. Sheep 
farming and grazing are extensively carried on. 
There are no rivers of any size, but there are 
several fine freshwater lochs, the principal of 
which is Loch Maree, about 12 miles long by 
2 miles broad. The united county returns a 
member to Parliament. Principal towns: Ding- 
wall (the county town), Stornoway, Cromarty, 
Invergordon, Tain, Fortrose, and Strathpeffer. 
Pop. (1921), 70,790. 
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Rossa'no, a walled city of Calabria, South 
Italy, in the province of Cosenza, 8 miles south 
of the Gulf of Taranto. In the neighbourhood 
are quarries of alabaster and marble. Pop. 10,000. 

Rossetti, Gabriel Charles Dante, better known 
as Dante Gabriel, painter and poet, born in Lon- 
don in 1828, died there in 1882. Son of Gabriele 
Rossetti, Italian professor at King’s College, 
London, he first studied desultorily at Cass’s, 
then for a short time at the Royal Academy 
Schools, and finally became pupil of Ford Madox 
Brown. With Millais and Holman Hunt he 
founded in 1848 the Pre-Raphaelite Brotherhood 
(q.v.). His poems and pictures alike reflect a 
spirit of mediaeval mysticism and a sensuous 
imaginative outlook, which often find incom- 
plete expression in his painting, owing to techni- 
cal weaknesses, especially in draughtsmanship. 
Among his most important paintings are: The 
Childhood of Mary^ The Annunciation, Beata 
Beatrix, Monna Vanna, Dante's Dream; and 
many water-colours and portraits. His chief 
poems are The House of Life, a series of 101 
sonnets; and The King's Tragedy, His sister, 
Christina Georgina (1830-94) was a distinguished 
poet, and his brother, William Michael (1829- 
1919), achieved distinction as a writer. — Biblio- 
graphy: W. M, Rossetti, Dante G. Rossetti as 
Designer and Writer; Ruskin, Rossetti, Pre- 
Raphaelitism; H. C. Marillicr, Dante Gabriel JKos- 
setti: Memorial of his Art and Life; A. C. Benson, 
Rossetti (English Men of Letters Series). 

Rossi 'ni, Gioacchino Antonio, Italian com- 
poser, born at Pesaro in 1792, died in 1868. His 
father was town-trumpeter, and his mother, for 
a time, a singer in opera buffa. The young 
Rossini spent his early years under rather un- 
settled conditions owing to political and domestic 
troubles, and his education, both general and 
musical, was somewhat haphazard. 

After some earlier essays in composition he 
wrote La Cambiale di Matrimonio (The Marriage 
Market), which was produced at Venice with 
much success. The first of his works, however, 
to bring him an international fame was The 
Barber of Seville, a comic opera which first ap- 
peared in 1816 at Rome in carnival time, and 
quickly spread to nearly all the opera-houses of 
Europe. It is still a favourite, being almost the 
only Italian opera of its period that has remained 
in the operatic repertoire. Others of his more 
famous operas were: Tancredi (1813), over which 
the Venetians went mad with delight; Otello 
(1816); La Gazza Ladra (1817); Mose in Egitto 
(1818); Semiramide (1823); and William Tell 
(1829). The last-named opera is generally re- 
garded as Rossini’s greatest work on account of 
its maturity and comparative freedom from the 
musical conventions of the day. It is still per- 
formed, but not so frequently as The Barber of 
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Seville . — ^Bibliography: H. S. Edwards, Rossini 
and his School; L. Dauriac, Rossini. 

Ross Sea, an arm of the Antarctic Ocean, 
extending between King Edward VII Land and 
Queen Victoria Land. The Ross Ice Barrier 
blocks it to the south. During the summer it is 
comparatively ice-free, and forms a convenient 
starting-point for South Polar exploration. 

Rostand, Edmond, French poet, dramatist, and 
man of letters, born in Marseilles, 1868, died 1918. 
He early went to Paris, where he wrote plays 
and poems without, however, at first attracting 
much notice. In La Samaritaine (1897) Rostand 
appears as a mystic and a pre-Raphaelite, in- 
spired by Maeterlinck, Tolstoy, Verlaine, and 
Rossetti. He obtained a brilliant success with 
his play Cyrano de Bergerac, which was soon 
played all over the world. His other plays are 
Les Romanesques (1894), La Princesse lointaine 
(1896), L'Aiglon (1900), and Chantecler (1910), 
in which last Rostand appeared as an interpreter 
of life. He was elected a member of the French 
Academy in 1901. 

Rostock, the largest town of Mecklenburg- 
Schwerin, Germany, on the navigable Warnow. 
A few relics of the picturesque mediaeval town 
survived the great fire of 1677, and are still 
extant. The town has some remarkable buildings, 
and a university (founded 1419). Rostock, with 
the out-port of Warnerniinde, carries on a fairly 
active trade in cattle, horses, cereals, cloth, and 
linen, and has brewing, linen manufacturing, and 
other industries. Pop. 65,^K)0. 

Rostov', a town of Russia, in the government 
of Yaroslav, on Lake Nero. It is one of the oldest 
towns in Russia, being mentioned by Nestor the 
Chronicler in 863, and has a cathedral and a 
kremlin. Pop. 18,000. 

Rostov, or Rostof-on-the-Don, a town of 
Southern Russia, in the province of the Don 
Cossacks. Its importance is due to the agri- 
cultural development of South Russia, which 
has raised it in about a century from a mere 
village to a large town with important fairs, an 
extensive grain-shipping industry, trade in wool, 
oil, tallow, ores, pitch, and manufactures of 
tobacco. Rostov is the centre of three railway 
systems. Pop. 200,000. 

Rosyth, a British naval base of Fife, Scotland, 
in the Firth of Forth, designed for the concen- 
tration of the North Sea Fleet, and regarded, 
until the outbreak of the European War, as the 
principal base of the Grand Fleet. During the 
war, however, Admiral Jellicoe preferred to 
establish himself at Scapa Flow, and Rosyth 
became a secondary base, used chiefiy by the 
battle-cruiser squadrons, although, on the 
establishment of a boom across the Forth, a 
percentage of the Battle Fleet was frequently 
at anchor within it. In 1908 the Admiralty 
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decided to acquire Rosyth. Work was completed 
in 1916, and 78 capital ships and 119 smaller 
craft were docked and refitted between that date 
and the signing of the Armistice. The town be- 
longs to the burgh of Dunfermline, and is divided 
into Garden City and Tin Town. Pop. 9000. 

The orifiiinal scheme made no provision for the erection 
of a gigantic dockyard system at Rosyth. Warships virere to 
anchor in the fairway, and were to be brought mto touch 
with the great repair-yards of the Clyde by means of a trans- 
Scottish ship canal via the existing canal from Grangemouth, 
Stirling, Loch Lomond, Balloch, and Dumbarton. This 
canal was also to be open for mercantile traffic. The scheme 
was reviewed during the European War, but it was found 
that the construction would be far too len^y a process, and 
great dockyards were constructed forthwith at Rosyth. 

Rota Roma'na, the highest ecclesiastical 
court of appeal for all Christendom during the 
supremacy of the Popes. The tribunal can be 
traced back to the thirteenth century, but with 
the dwindling temporal power of the Popes it 
gradually lost all authority in foreign countries. 

Rotary Clubs. The first Rotary Club was 
formed (1909) in Chicago, United States, by 
Paul P. Harris, a lawyer of Scottish birth. The 
scheme of its founder was to get together a circle 
of professional and business men who would 
meet at short intervals for mutual improvement, 
genera] good-fellowship, and the exchange of 
useful and practical information. The fact that 
the original Rotarians visited in turn each 
other’s business houses to acquire information 
led to the name of the society and to the form 
of its badge of membership, a small toothed 
wheel. The motto, ‘ Service, not Self ’, with the 
added axiom * he profits most who serves best 
further indicates the prominent social aims of 
the body. Rotarianism rapidly achieved great 
popularity in the United States, and later spread 
to Great Britain, where eight ‘ founder ’ clubs 
were established in 1914. A prominent feature 
of the movement is the weekly luncheon, at 
which a brief address is given to the members 
present by some local man who can impart 
useful information on a subject of general, or 
especially commercial, interest. British Rota- 
rians are members of the Rotary International 
Association of Great Britain and Ireland, whose 
mouthpiece is The Rotary Wheel, There are eight 
District Councils, with about one hundred rotary 
clubs, throughout the British Isles. In 1921 a 
great gathering of Rotarians from all quarters 
of the world was held in Edinburgh, more than 
twenty-five nationalities being represented by 
the delegates. 

Rotary Engine. From the earliest days of 
the use of engines in the generation of power, 
attempts have been made to design engines 
which would give immediate rotary motion 
without the first production of straight-line 
motion, but the results have not, so far, justified 
the efforts. It is recognized that little advantage 


can be obtained by the use of this type of engine 
if the speeds of running required are not very 
high. In the development of the steam turbine 
(see TurbineSf Stecm)^ a useful solution has been 
obtained. 

Petrol engines in which the crankshaft is 
fixed and the cylinders rotate have been pro- 
posed for air-craft, but although they were very 
popular at one period in the development of 
aviation, their use is now diminishing because 
of the great improvements which have been 
made in the ordinary type of engine. The 
pistons, usually nine in number, are provided 
with connecting-rods with ' shoes ’ fitted to 



them in place of the usual * big ends ’. These 
shoes are held in grooves on the thrust block, 
which is capable of rotation on the fixed crank 
pin. As the cylinders revolve the pistons move 
out and in because the crank pin is not set at 
their centre of rotation. 

Rotation of Crops, in agriculture and horti- 
culture, the practice of growing a series of different 
plants on the same area, instead of cultivating 
the same kind year after year. The following are 
the chief advantages derived: (1) By alter- 
nating shallow-rooted crops, such as barley, 
with deep-rooted crops, such as mangel wurzel, 
use is made of the plant food contained at 
different levels in the soil. (2) The food require- 
ments of plants vary considerably. Root-crops 
need a large amount of nitrogen, while cereals 
require far less potash than red clover and turnips. 
Thus rotation economizes manure. (3) Rotation 
checks many fiingoid and insect pests. Land 
kept continually under clover, for example, 
becomes ‘clover sick’. (4) The plant residues 
left in the ground by a particular crop are of 
greater use to some other kind of crop. Legu- 
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minous plants increase the amount of nitrogen between 1871 and 1877. Rothesay gives the title 
in the soil, and thus save the cost of nitrogenous of duke to the Prince of Wales, Pop. 15,218. 
manures. (5) Rotation economizes labour by Rothschild (rbt'shilt; in English generally 
spreading it over the year. Land under root- pronounced roths'chlld or ros'chlld), the name 
crops can be cleaned while under cultivation, of a family of Jewish bankers, distinguished for 
(6) Rotation provides crops maturing at different their wealth and influence. The founder of the 
times, and renders the maintenance of stock banking-house was Meyer Anselm Bauer (1748- 
economically possible. This is one of the great 1812), a poor orphan, who established a business 
advantages of * mixed farming ’. The most in Frankfurt, at the sign of the Red Scutcheon 
important British rotation is the Norfolk or (Roth Schild). He gained the friendship of the 
four-course: roots, barley, clover, wheat. This Landgrave of Hesse, who appointed him his 
may be modified into a five-course: roots, wheat, agent, and in 1802 he undertook his first Govern- 
barley, seeds, oats or wheat. There may also be ment loan, raising ten million thalers for Den- 
six, seven, or even eight courses. Sometimes mark. At his death in 1812 he left five sons, the 
* catch crops * are grown in intervals between eldest of whom, Anselm Meyer von Rothschild 
ordinary crops of a series. (1778-1855), became head of the firm in Frank- 

Rotche, Sea-dove, or Little Auk (MergHlus furt, while the others established branches at 
all€)y an aquatic Arctic bird belonging to the various foreign capitals: Solomon Meyer (1774- 
family of auks or Alcidae, about the size of a 1826) at Vienna, Nathan Meyer (1777-1886) in 
large pigeon. Its plumage is black on the back London, Karl Meyer (1788—1855) at Naples, and 
and wings, white on the breast. Jacob (1792-1868) at Paris. The bold, yet 

Rothamsted, an agricultural experimental skilfiil and cautious operations of the Rothschilds 
station near Harpenden, Hertfordshire, founded during the troubled political years after 1813 
by J. B. Lawes in 1843, with J. H. GUbert as confirmed the fortunes of the firm. Nathan 
director. In 1889 Lawes created and endowed Meyer in particular distinguished himself by his 
with £100,000 a Trust for the maintenance of energy and resource. By means of special 
the experiments. The station is administered by couriers, carrier-pigeons, swift sailing-boats, &c., 
a committee of management, four of whom are he was frequently in possession of valuable 
nominated by the Royal Society, two by the information (e.g. the result of the battle of 
Royal Agricultural Society, and one each by Waterloo) even before the Government, and 
the Chemical and Linnean Societies and the skilfully turned his advantage to account. The 
owner of Rothamsted. — ^Bibliography: The Rothschilds are chiefly famous for the enormous 
Guide to the Experimental Plots (an annual loans which they raise and manage for different 
publication); A. D. Hall, Book of the Rothamsted European Governments. Lionel Nathan (1808- 
Experiments, 79) was the first Jew 

Rothenburg-ob-der-Tauber (ro'ten-burh; who sat in Parliament, 

‘above the Tauber’), a town of Bavaria, in and in 1885 Baron 
Middle Franconia, on a height above the Tauber. Nathan von Roths- 
The mediaeval walls, towers of defence, and child (bom 1840, died 
gateways are still complete. Pop. 9000. 1915) was raised to 

Roth 'erham, a county and municipal borough the English peerage, 
of England, in the West Riding of Yorkshire, on — Cf. Ignatius Balia, 
the Don; served by the North-Eastern, the Romance of the Roths^ 

Midland, and the Great Central railway systems, childs. 

The fine Perpendicular church dates from the Rotif'era, Rota- 
time of Edward IV; the grammar-school from toiia, or Wheel Ani- 
1483. The manufactures include iron, steel, and malcule8,aphylumof 
brass goods, railway wagons, glass, chemicals, microscopic animals, 
and earthenware. Pop. (1921), 87,953. inhabiting both salt 

Rothesay (roth'sa), a royal and municipal and fresh water, dis- 
burgh, seaport, and favourite watering-place of tinguished by the pos- 
Scotland, chief town of the county of Bute, is session of an anterior 
beautifully situated at the head of Rothesay disc -like structure 

Bay on the north-east of the Island of Bute; {trochal disc), fiir- 

served by railway and other steamers. Its nished with vibratile 

prosperity in great measure depends upon its cilia or filaments and capable of being everted 

popularity as a health-resort. Its climate is very and inverted at will. The popular name of 

mild in winter. The ruined castle, supposed to ‘ Wheel Animalcules * is derived from an ap- 
have been originally built in 1098 by Magnus parent rotatory motion in the cilia which fringe 
Barefoot of Norway, was partially restored the front disc. The body is usually elongated 



Rose-coloured Rotifer (PhUo^ 
dina roseola)^ greatly enlarged 
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and generally covered with a chitinous skin. 
The head region is well marked. A highly 
specialized di^stive system is usually developed, 
at least in the females. The nervous system is 
represented by a single ganglionic mass. The 
sexes are found in different individuals; but 
the males are smaller. Locomotion is carried on 
by means of the cilia of the trochal disc, which 
also serve to sweep particles of food towards the 
mouth. 

Rotrou (ro-trd), Jean de, French dramatist, 
born 1609, died 1650. He was the author of 
thirty-five plays all deservedly popular, the best 
of which are Le Veritable Saint Genest, Venceslas, 
Don Bertrand de Cabrh^e^ Antigone, Hercule 
Mourant, and Cosroes. 

Rottenburg, a town of Wiirttemberg, on the 
Neckar, in the centre of a hop-growing district. 
It has a Roman Catholic cathedral, and an old 
castle (1216) of the Counts of Hohenberg, now 
a prison. Pop. 9000. 

Rotten-stone, a soft stone or mineral, called 
also Tripoli (q.v.). Most of the rotten-stone of 
commerce is derived, like that of Derbyshire, 
from the decomposition of siliceous limestones, 
fine quartz being left behind when the calcium 
carbonate goes into solution. 

Rotterdam, the chief port and second city 
of the Netherlands, in the province of South 
Holland, on the Nieuwe Maas or Meuse, at its 
junction with the Rotte, about 14 miles from 
the North Sea, with which it is also directly 
connected via the Hook of Holland by a ship 
canal, the Nieuwe Waterwegi (built 1866-90), 
which admits the largest vessels. The town is 
intersected by numerous canals, many of which 
are lined with rows of trees. The principal church 
is the Groote Kerk, or church of St. Lawrence, 
consecrated in 1477 and later restored, with a 
conspicuous tower about 210 feet high. The 
Boymans Museum houses an important collection 
of paintings. The Groote Markt has a statue 
of Erasmus, who is Rotterdam’s most illustrious 
son. Rotterdam contains shipbuilding - yards, 
sugar-refineries, distilleries, breweries, tobacco- 
factories, machine-works, and manufactories for 
chemicals, artificial manures, and margarine; 
but its mainstay is commerce. It not only carries 
on a very extensive and active trade with Great 
Britain, the Dutch East and West Indies, and 
other transoceanic countries, but, as the natural 
outlet for the entire basin of the Rhine and 
Maas, it has developed an important commerce 
with Germany, Switzerland, and Central Europe. 
Four or five large barges, each of 1000 to 2000 
tons, are towed up the Rhine from Rotterdam 
to Mannheim by powerful steamers. The water 
area of the port is about 800 acres, and there are 

*Thc Nieuwe Waterweg is actually a deepened and broad- 
ened, or canalized, arm ^ the Maas. 
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some 15 miles of quays. The chief imports are 
petroleum, coffee, grain, raw sugar, oils, tobacco, 
spices, drugs, fish, coal, and ores; and the princi- 
pal commodities exported are coffee, cigars, 
sugar, spices, wine, beer, petroleum, chemicals, 
metals, machinery, cheese, fruit, and spirits. 
Rotterdam is a great port of departure for 
emigrants from the Continent. 

As a port Rotterdam is surpassed only by 
Hamburg and Antwerp on the European con- 
tinent. The adjacent town of Delfrhaven was 
Incorporated with it in 1886, and other places 
have been incorporated since. Pop. (1920), 
510,588. 

Rotti, or Rottee, one of the Lesser Sunda 
Islands, Dutch East Indies, separated from the 
south-west end of Timor by a strait 5 miles wide; 
area, 658 sq. miles; pop. about 70,000, ruled by 
native chiefs under the Dutch Resident of Timor. 
Sugar, cotton, tobacco, indigo, and rice are 
produced by the Malay inhabitants. 

Rot'tlera, a genus of plants of the nat. ord. 
Euphorbiaoese, comprising over eighty species, 
occurring chiefly in the Indo-Malayan region. 
The principal species is BoUlera tindoria (Mallotus 
philippinenais), from which is obtained the dye 
and vermifuge kamala, 

Rottweil (rot'vll), an ancient town of Ger- 
many, in Wiirttemberg, on the Neckar. The 
manufactures comprise explosives, textiles, ma- 
chinery, and leather. Pop. 9000. 

Rotu^mah, an island of the Pacific (12® 28^ s. 
lat., 177° 20' E. long.), 4 to 5 miles wide and 
about 16 miles long; hilly, of volcanic origin, 
producing coco-nuts and copra. It was ceded 
to Britain by the native chiefs in 1881. 

Roubaix (ro-bft), a great manufacturing town 
of France, in the department of Nord, near the 
Belgian frontier. It is a highly important seat of 
the French textile industry. Woollens, cottons, 
linen, and silk, or mixed stuffs, are chiefly made; 
there are numerous dye-works; and the indus- 
tries embrace also india-rubber goods, soap, 
beet-sugar, and machinery. Pop. (1921), 118,265. 

Roubiliac (ro-bi-yUk), or Roubiliac, Louis 
Fran9ois, French sculptor, born at Lyons in 
1695, died in London in 1762. He settled in 
England in the reign of George II. He executed 
a number of monuments in Westminster Abbey, 
produced statues of Handel, Shakespeare, Sir 
Isaac Newton, George II, and a large number of 
portrait busts. 

Rouble, a silver coin, the standard of money 
in Russia before the Revolution of 1917; equal 
to about 28, l*6d. A rouble is divided into 100 
kopecks. 

Rouen (rd-fip), the old capital of Normandy, 
France, now chief town of the department of 
Seine-Inf4rieure, on the Seine. It is the fourth 
port of France. Among the many examples of 
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mediaeval architecture are: the cathedral (thir- 
teenth-century Gothic), the churches of St. 
Ouen and St. Maclou, t^ Palais de Justice, the 
Hdtel de Ville, the Hdtel de Bourgth^roulde, 
the archbishop’s palace, and the distinctive Tour 
de la Grosse-Horloge (1889), restored in 1892. 
Rouen has important manufactures of rouen- 
neries (a kind of coarse striped or checked fabric) 
and other cotton goods. It has also manufSeustures 
of chemicals, beetroot-sugar, earthenware, and 
confectionery; and bleachfields, dyeworks, and 
foundries. The port was greatly extended during 
the occupation of Rouen as a British head- 
quarters in the European War. Rouen is the 
Botomagm of Roman times. In the ninth century 
it became the capital of the Northmen or Nor- 
mans; and after the Norman Conquest it re- 
mained in the possession of England till 1204. 
The English retook it in 1418, but finally lost it 
in 1449. In 1431 it was the scene of the trial and 
execution of Joan of Arc. Pop. (1921), 123,712. 

Rouen imports not only for local needs, but for Paris and 
a large section of Eastern France. Coal is imported mainly 
from the United Kingdom, but also by sea from Germany 
via Antwero and Rotterdam. Petroleum is also received on 
a large scale. A most notable feature of the port has been 
its growth during the last twenty years, and the export and 
import tonnage is expected eventually to exceed that of 
Havre and Marseilles combined. The secret of this growth 
is to be found in the dredging and canalizing of the Seine, 
which have made the port accessible to large ocean-going 
steamers. Rouen has four railway stations, and is on the 
Western (Paris-Le Havre) and Northern (Rouen-Amiens) 
systems. 

Rouge, a form of ferric oxide, 

(FegO,), obtained by heating 
ferric hydroxide or ferrous sul- 
phate in air. It forms a fine red 
powder, and is used as a red pig- 
ment in paints, in the manufac- 
ture of flint-glass, and as a 
polishing powder under the name 
of jewellers’ rouge. The name is 
also given to various coloured 
cosmetics. 

Roulers (ro-lar; FI. Bowse- 
iaere), a town of Belgium, in 
West Flanders, on the Mandel. 

The chief industrial establish- 
ments are cotton and woollen 
factories; and it has an important 
linen-market. Pop. 26,000. 

Roulette (r6-let'); Fr. ‘little 
wheel’), a game of chance, in 
which a small ivory ball is thrown 
off by a revolving disc into one 
of 37 or 88 compartments sur- 
rounding it, and numbered from 
1 to 86, with one or two zeros. 

Players who have staked upon the number of 
the compartment into which the ball falls receive 
thirty-six times their stake; less if th^ have 
staked upon more than one number. 
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Rouma'hia (Roum. Bomdnia)^ a kii^om ot 
South-Eastern Europe, roughly cimimscribed by 
the three great rivers TOeiss, Danube, and 
Dniester, and having a coast-line on the Black 
Sea. It is composed as follows: 


Territory. 

Area, 

sq.Mnet. 

Population. 

Old Roumania 

53*489 

7,900,000 

Bessarabia 

17,146 

2,350,000 

Bukowina 

4,030 

860,000 

Transylvania 

22,312 

2,678,370 

Crisana 

8,038 

1,316,900 

Maramuresh 

6,258 

766,700 

Banat 

11,009 

1 ,582,140 

Greater Roumania .. 

122,282 

17 , 394,110 


Physiography , — ^New Roumania is roughly co- 
extensive with the classical Dacia, and, except 
for the Dobruja, its whole area lies north of the 
Danube. It does not form a part of the Balkan 
Peninsula, although it is frequently alluded to 
as ‘ the largest of the Balkan states % and has 
more in common with the Carpathian Mountains 
on the one hand, and the South Russian steppes 
on the other, than with the Balkans. There are 
three distinct regions (see map): (1) the moun- 
tain-girt basin of Transylvania, which is encircled 
by (2) the riverine plains of the Danubian 
aflluents, and across the Danube in the south- 
east, and (8) the plateau-steppe of the Dobruja.. 


The essential core of the area is the Transylvanian 
basin, which forms an elevated region surrounded 
by mountains of from 2000 to 8000 feet altitude. 
ESK>m the Pietros node (7560 feet altitude) in 
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the north to the Upper Alt (Aluta) Valley in the 
south stretch the aiforested Carpathians, flanked 
in the west by groups of volcanic origin, and 
continued in the south by the Transylvanian 
Alps, to the Iron Gates of the Danube. In the 
eastern and south-eastern ridges rise the Sereth, 
lalomita, Argef, Alt (Aluta), and Schyl, affluents 
of the Danube; on the west rise the Theiss and 
its tributaries the Szamos, Kdrds, Maros, and 
the Temes, an affluent of the Danube. 

The Transylvanian Alps form part of a dis- 
sected plateau, and comprise a series of flat- 
topped ridges and uplands, used especially as 
pasture and grazing land. They rise to over 
8000 feet altitude in the peak of Negoi, and fall 
in forested slopes to the basin in the north, and, 
more gradually, through foothills to the Wal- 
lachian plain in the south. In the west the 
Bihar massif completes the natural ramparts of 
the basin, but the actual frontier of Roumania 
extends westward to embrace the rich agricul- 
tural lands of the Banat of Temesv4r (Temi^oara), 
Ac. Though the mountains form the naturtd 
boundaries of the basin, they do not make the 
area in any way inaccessible. (Cf. Communica^ 
iions,) There are numerous passes, the most 
famous of which are the Red Tower Pass and the 
Predeal Pass, formed by the gorge of the Prahova 
and guarded by Bra§ov (Kronstadt). 

The riverine lands east and south of the 
mountains form geographicaUy a tongue of the 
great Russian plain. This plain consists politi- 
cally of Wallachia, Moldavia, and Bessarabia, 
and is flanked on the north by the mountains 
and valuable pasturages, Ac., and on the south 
by the Danube. The Pruth (q.v.) traverses this 
region. The Dobruja, lying between the Danube 
and the Black Sea, consists of (1) the delta of the 
Danube, (2) the wooded and hilly country of 
Babadag plateau, and (3) the southern steppe 
country. Roumania has access to the Black Sea 
through the Dobruja and Bessarabia. The 
Dobrujan coast-line is divided into three 
sections by Capes Kali Akra and Midia. From 
Ekrene north to Cape Kali Akra is Kavarna Bay, 
the only portion of the Old Roumanian seaboard 
affording safe anchorage for vessels of all sizes. 
Between Cape Kali Akra and Cape Midia, Man- 
galia and Constanta are the only places suitable 
for shipping. The coast is very low and sandy 
from Cape Midia, with large salt lagoons stretch- 
ing for miles inland. The Bessarabian seaboard 
extends northward from the Danube delta to the 
estuary of the Dniester, and is generally lagoon- 
fringed, low, and marshy. Climatically, Rou- 
mania is continental, with hot summers and cold 
winters. Autumn is the finest season. Sinaia, in 
the Transylvanian Alps, is the favourite summer- 
resort of Bucharest society, and the mean tem- 
peratures there are about 16^ F. in January and 
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71*^ F. in July and August, with a mean annual 
rainfall of 16 inches (410 millimetres). The corre- 
sponding figures for Bucharest are 17^ F., 85** F., 
and 81 inches (810 millimetres) respectively. 

Toaom ,^ — ^The principal towns and approximate 
populations are as follows: Bucharest (capital, 
pop. 809,000), Constantsa or Constanta (27,670), 
Chisinau (114,000), Czemowitz (87,200), Ismail 
(85,600), Jassy or Ia$i (76,200), Galatz (78,500), 
Temi§oara (72,250), Briffla (65,900), Oradia Mare 
(64,170), Arad (68,166), Cluj (60,000), PloSsti 
(57,400), Craiova (51,900). 

Cfmmunicaiions: Rivers, — ^The navigable rivers 
of Roumania are the Danube, Pruth, and Sereth 
(q.v.), but their utility as commercial water-ways 
is diminished by the large quantities of sand and 
mud washed down in spring, by the difficulties 
of locking occasioned by spring floods, and by 
the dr3mess of summer and autumn, when fre- 
quently the water-supply is insufficient to make 
barge navigation a possibility. Timber is rafted 
on the Bistrifa, a tributary of the Sereth. Rail- 
ways, — ^There are about 7250 miles of railway, all 
under the general direction of the State.* 

Production and Trade: Agriculture, — In order 
of importance, the chief corn crops are maize, 
wheat, barley, oats, and rye, which, together 
with colza, linseed, and rape, are cultivated 
throughout the country, except in the moun- 
tainous districts. The largest production comes 
from the valleys of the Pruth and Sereth in 
Moldavia, and the plains' of the Danube in 
Wallachia. Sugar-beet and tobacco with some 
fruit (in the sub-montane regions of Transylvania) 
are produced; stock-raising is practised on the 
plains of the Ix)wer Danube. Before the European 
War Roumania ranked fifth among the great 
wheat-exporting countries of the world, coming 
after Russia, Canada, Argentina, and the United 

^The place-name spellings adOTted here are, as far as 
possible, those favour^ by the Fermanent Committee on 
Geographical Names of me Royal Geographical Society 
{First and Second General Lists of European Names). 

* The spoliation of Old Roumania during the European War 
left the railway system totally inadequate tor the requirements 
of the Old Kingdom, and practically useless for the handling 
of the enormously mcreased traffic of Greater Roumania. 
Before the war Old Roumania possessed over 900 locomo- 
tives in actual service, and in 19x9 there were not more than 
400. About 1380 were in service during 19221 and another 
3000 were held by the State Railroads. Of this 3000 more 
than half required actual rebuilding, and nearly all of the 
remainder were derelict. A great problem before the rail- 
road engineers is that of linking up Transylvania with the 
railroad system of the Old K^dom. When the Roumanian 
frontier was adjusted by the Treaties of Peace, the Transyl- 
vanian railroads were cut away completely from their previous 
base, and in order to focus them on to the railroads of Old 

Roumania and the Danube ports it will be necessary to build 
new lines between the large towns, as well as further routes 
between Bukowina and Transylvania, and Moldavia and 
Transylvania, so that the productive regions of the new 
territories may be connected with their natural trade outlets, 
the Danube ports. If railway routing should be deficient. 
Transylvania, which was formerly a part of the Kingdom of 
Hun^tfy, will look to the railway system centring on Buda- 
pest, instead of to the Danube ports and to Bucharest, for 
supplies of manufactured goods. 
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States, but before India. Forestry , — ^About 
18,500,000 acres are afforested, 6,820,000 acres 
being located in the Old Kingdom. Oak, beech, 
hr, elm, poplar, and alder are the chief trees. 
Willows, alders, and poplars thrive in the islands 
of the Danube, and indeed, in the Lower Danube 
region, every kind of product, animal or vegetable, 
is characterized by unequalled rapidity of 
growth. Fisheries , — Preserves are State-owned 
and confined to the large lakes and lagoons and 
the Lower Danube, and operated partly by the 
State and partly by lessees. Fish include the 
carp, sturgeon, mullet, sterlet, pike, perch, and 
tench, and the fisheries are richer than any 
elsewhere in Europe, except the Volga. Fish- 
markets are located at Galatz, Tulcea, Brfiila, 
Bucharest, and Craiova. Minerals. — Lignite, 
anthracite, salt, amber, iron-manganese (ore 
containing 35 per cent of iron), copper ore, 
marble, and granite are worked. 

Petroleum is the principal mineral, and wells are worked 
in the departments of Prahova, Dambovi^, Bac&u, and 
Buzftu; but go percent of the production comes from 
Prahova, where it is produced in sixteen different localities, 
including the Bustenari group — Moreni (which produces 
^ per cent of the Roumanian total), Campina, B&icoin, 
Tintea, Bordeni, Runcu, and Gropi. Five localities in 
Dambovi^ and four in Bacftu are also engaged. The 
approximate annual production (1912-21) was as follows: 


Year. 

Tons. 

Year. 

Tons. 

1912 

1913 

1914 
191s 

1916 

1.770.000 

1.885.000 

1 .784.000 

1.673.000 

1 .244.000 

1917 

19 0 

19-9 

1920 

1921 

517.000 

1.214.000 

920.000 

1 .034.000 

1.164.000 


About 75 per cent of the total production is accounted for by 
three large companies, viz. (i) the Astra-Romana, formerly 
a German concern — production, 322,000 tons; (2) the Steana 
Romans, in which the controlling interest was formerly held 
by the Deutsche Bank, but is now transferred to Roumanian-* 
French - British ownership, British and French interests 
amounting to 5 1 per cent in a total capital of 300,000,000 lei — 
production, 230,000 tons; and (3) the Romano Americana, in 
which all the shares are held by the Standard Oil Company of 
America — production, 250,000 tons. These figures are ap- 
proximate. Othersarethe Roumanian Consolidated Oil-Fields, 
Limited (British), the Orion (Dutch), and the Danube Oil 
Trading Company of Roumania, Limited (Bntish), but there 
are a vast number of other companies and syndicates. About 
70 per cent of the total production of petroleum in Roumania 
IS taken up for internal consumption at very low rates, and 
this is naturally a handicap on development. For example, 
nearly all the Roumanian locomotives in use on the railways 
are adapted to use as fuel a mixture of petroleum and coal, 
coke, or wood, and most stations are fitted with storage- 
tanks. Oil-refining is carried on at the oil-fields, or at large 
distributing centres, e.g. Cernavoda, Plo^sti, Galatz, 
Bucharest, Constantsa, and Bfticoin. There is a State pipe- 
line to Const^n'^sa, the great oil-exporting port of Roumania, 
but it is 10 inches in diameter m some places, and only 
5 inches in others, which restricts the quantity of oil that can 
be moved, and also causes endless trouble with pumping 
operations. 

Social Conditions: The People , — ^The Rou- 
manians are descendants of the Roman colonists 
introduced by Trajan (cf. History), and an 
earlier Dacian people. When the colony was 
abandoned by the Emperor Aurelian (a,d. 270), 
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the ancestors of the modem Roumanians with- 
drew to the mountains, and did not return until 
the twelfth centuiy . This commingling of Dacian 
and Roman formed a community which even 
now preserves, in language and in S3rmpathy, 
and even in its name of Roumania, its connection 
with the Latin peoples of the west. New Rou- 
mania, considered ethnologically, forms quite a 
satisfactory unit, and although many foreign 
elements appear in the post-European War 
acquisitions, the Roumanian people still form the 
vast majority of the population, and none of the 
miscellaneous peoples when taken separately 
form one-tenth of the total. (Cf. Language,) 
Religion , — ^Rather more than half of the people 
belong to the Orthodox Church (9,700,000); 
1,400,000 are Roman Catholic, 1,400,000 Greek 
Catholics, 1,800,000 Protestants, 800,000 Jews, 
and 44,000 Mahommedans. The clergy of the 
National Orthodox Church are paid by the State, 
but toleration and full liberty of all creeds are 
enforced by law. Education , — Where there are 
schools, education is free and compulsory; 
universities are located at Bucharest, Jassy, 
Cluj (Transylvania), and Cernauti or Czemowitz 
(Bukowina). Health . — Malaria is prevalent in 
the marshy riverine areas, and the region be- 
tween C&l&ra§i and Galatz, on the Danube, is 
particularly unhealthy. Pellagra is common 
among the peasantry, but, unlike malaria, it 
does not affect strangers to the country, and is 
caused in some obscure manner by the condi- 
tions of life obtaining among the indigenous 
population. Epidemics of smallpox are frequent, 
and cholera and t 3 q>hu 8 are occasional visitants. 
Money, dbc . — ^The monetary unit is the Igw of 
100 bani, which is equivalent to the franc. 

Government . — Roumania is a constitutional 
monarchy hereditary in the Royal House of 
Hohenzollern - Sigmaringen, and possesses a 
bicameral legislature. 

History , — The country that is now Roumania 
was anciently part of Dacia (q.v.), which was con- 
quered by Trajan and made a Roman province in 
A.D. 106, a great many Roman colonists being 
then settled in it. In the third century it was over- 
run by the Goths, and subsequently by Huns, 
Bulgars, Avars, and Slavs, all of whom have left 
more or less distinct traces on the land and 
people. The nucleus of the modern kingdom is 
the pre-European War kingdom, consisting essen- 
tially of Wallachia and Moldavia. These princi- 
palities started as semi-agricultural, semi-pas- 
toral communities, and developed independently. 
At the beginning of the ninth century Wallachia 
and Moldavia formed part of the great Bulgarian 
kingdom, after the fall of which (1019) it nomi- 
nally belonged to the Byzantine Empire, but 
fell under Turkish domination (1456). In Wal- 
lachia the boyars or feudal nobility retained 

254 
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the nominal ri£^t of electing the Voivodes 
(princes) until 1726; but thenceforward the 
Sultan openly sold the office to the highest bidders, 
who, without security of tenure, mercilessly 
plundered the unfortunate province as long as 
their power lasted. In Moldavia, after the death 
of the Voivode Stephan the Great (1458—1504), 
the principality, which comprised also the 
Bukowina, fell under the overlordship of the 
Porte. The Turks subsequently introduced the 
same custom of farming out the Hospodarship 
or Voivodeship, the purchasers usually being 
rich Greeks of Constantinople. The anti-Greek 
attitude still common among Roumanians dates 
from this period. The successive wars between 
Russia and Turkey, the first of which began in 
1768, were on thfe whole beneficial to Roumania, 
for the Russians gradually established a kind of 
protectorate over their fellow-Christians on the 
Danube. The Treaty of Paris in 1856, after the 
Crimean War, confirmed the suzerainty of the 
Porte, but preserved the rights and privileges of 
the Danubian principalities, and added to them 
part of Bessarabia. The two provinces were 
united in 1861, but the Hospodar Cuza was forced 
to abdicate in 1866, and Prince Carol of Hohen- 
zollern-Sigmaringen was elected in his place. In 
the Russo-Turkish War of 1877-8 Roumania 
sided with Russia, and proclaimed its inde- 
pendence of Turkey. This claim was recognized 
by the Treaty of Berlin in 1878, but Roumania 
was compelled to retrocede to Russia the part of 
Bessarabia acquired in 1856, and to receive the 
Dobruja (peopled largely by Bulgarians) in 
exchange. In 1881 Parliament declared Rou- 
mania to be a kingdom, the prince assuming the 
title of Carol I, Roumanians problem now 
centred in Transylvania, where nearly 3 million 
Roumanians lay under the yoke of Hungary, 
and in Bessarabia, the seizure of which by Russia 
in 1878 deprived her of a million more. This 
Russian annexation threw Roumania into 
alliance with the Teutonic Powers, and King 
Carol was for many years a sleeping partner in 
the Triple Alliance. Still, the keynote of Rou- 
manians policy right up to the European War 
must be sought in her desire to redeem her 
brethren from their bondage to Hungary. That 
consideration availed at length to bring Rou- 
mania to fight on the side of the Allies. Rou- 
mania’s declaration of war arrived at Vienna on 
28th Aug., 1916 (see European IFar).— Biblio- 
graphy: Peace Handbook No. 23 (in vol. iv, 
part ii. Balkan States, H. M. Stationery Office); 
Roumania {Admiralty Handbook, compiled by 
(^ographical Section, Naval Intelligence Divi- 
Sion); Mrs. W. Gordon, Roumania Yesterday and 
To-day; W. Miller, The Balkans (Story of the 
Nations Series). 

Xronguqge.— Roumanian (less correctly Wal- 
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tohion, a purely relative title applied by the 
Germans in the sense of * foreign \ Walk) is the 
outcome of the pi^ular Latin first carried into 
Dacia by the Roman legionaries. The history of 
the spe^ers of this limba romanesca has been 
entangled with that of the Teutons, Slavs, Greeks, 
and Bulgars in ways that have left obvious 
traces upon the language. In vocabulary it has 
been calculated that over 40 per cent of the 
words in literary use are Slavonic,^ less than 
85 per cent popular Latin, and the rest derived 
from Turkish, Greek, and other sources. Some 
words are probably Old Dacian. A peculi- 
arity of the language, as compared with the 
other Romance tongues, is that the article is 
suffixed, as in Bulgarian. Thus omul (=» Lat. 
homo Ule), ‘the man*; ochitd (= oculus iUe), 

‘ the eye ’. Roumanian is spoken by about 
10,000,000 persons, of whom 9,000,000 form the 
northern or Daco-Roumanian division, in Old 
Roumania ( Wallachia and Moldavia), Bessarabia, 
Transylvania, Bukowina, Banat of Temesv^r, 
&c. Within this area dialectical differences are of 
little account. A southern division, which pos- 
sesses no literature, is formed by the Macedo^ 
Roumanian (or VUich) of parts of Roumelia, 
Macedonia, and Thessaly. This has been much 
influenced by Greek and Albanian. 

Literature. — ^Roumanian literatuie falls into 
three i)eriods. In the first, covered by the 
sixteenth and seventeenth centuries, Slavonic 
was the official language of both Court and 
Church. After the Reformation movement, the 
Roumanian language was gradually substituted 
for Slavonic. The literature began with trans- 
lations of the Bible, the Gospels, the first books 
of the Pentateuch, and Homilies; then followed 
the whole of the New Testament, and a larger 
number of Homilies, with Codes of I-aw. Finally 
a translation of the whole Bible appeared in 
Bucharest in 1688, and a translation of the Gos- 
pels both in Greek and Roumanian in 1698. The 
latter became the authorized version, and was 
ordered to be read in the churches. Independent 
writings appeared in the shape of chronicles. The 
chief names of this period are: Coresi (1570), Ev- 
stratie (1632), Miron Costin (about 1670), Dosof- 
teiu (1678), and Greceanu (1091). In the second 
period, from about 1710 to 1880, Greek influence 
was paramount. Many writings of the Church 
Fathers, and some old romances, were translated 
into Roumanian. By the end of the seventeenth 
century Slavonic had been entirely discarded, 
and the language as well as the literature had 
become rich and expressive. The principal 
writers of this period are: Prince Cantemir ( 1698 ), 

* The traditional Roumanian law, aa well at many customs 
and popular beliefs, are of Slav orisin. There are also traces 
of Bulgarian, Greek, and Albanian fusion; but, nevertheless, 
the wonderful vitality of the Latin element has justiii^ the 
Roumanians in adopting the tradition of their Latin origin. 
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Antim the Iberian (1703), Nioolae Costin (1718), authority is his own painfiiUy ficank, but perhaps 


Neculce (1742), and V^ftrescu (1706), with whom 
begins the writing of independent poetry. Some 
of these writers mark the transition from the 
second to the modem period, which began at 
the end of the eighteenth century with a successful 
movement for the substitution of the Latin 
alphabet for the old Slavonic, a change which 
brought Roumania into closer contact with the 
West. French influence thereafter dominated 
literary activity. Roumanian literature, however, 
is slowly attaining to independence even of this 
influence. The chief names to be mentioned are 
comparatively few: Beldiman (1821), Bolin- 
tineanu (1840), Balcescu (1850), Vasile Alex- 
andri (1860), Eminescu (1880), and Carageali 
(1890) stand out prominently. Roumania pos- 
sesses a very rich popular literature, which in 
the opinion of some surpasses that of any of the 
Western nations. — ^Bibliography: M. Gaster, 
Literatura Populard die Romdnd\ Chrestomatie 
Roumaine (2 vols.); Geschichle der Rumdnischen 
Litteratur (in Grober’s Grundriss der Roman- 
iscken Philologie), 

Round Table, The, a select fraternity of 
knights, said to have been established by Uther 
Pendragon, father of King Arthur, and when it 
was complete to have had 150 knights of ap- 
proved valour and virtue. King Leodejraunce, 
who received the table from Uther Pendragon, 
was father of Guinevere, and assigned it as part 
of her dowry when she wedded Arthur. The 
fellowship of the Round Table met for the last 
time just before setting out on the quest for the 
Holy Grail. First mention of it is made in the 
Brut of Wace. — Cf. L. F. Mott, The Round Table, 

Round Towers, a class of tall, narrow, circular 
towers, tapering somewhat from the base up- 
wards, and generally with a conical top, from 
60 to 130 feet in height, and from 20 to 
30 feet in • diameter. Some eighteen of them 
still exist in good condition, three in Scotland, 
one in the Isle of Man, and the rest in Ireland. 
The doors are from 6 to 20 feet from the ground, 
the windows small. The successive stories were 
reached, like the doors, by means of ladders. 
The towers date from the eighth or ninth to the 
thirteenth century. — Cf. Keane, Towers and 
Temples of Ancient Ireland, 

Rousseau (ro-sO), Jean Baptiste, French poet, 
born at Paris in 1670, died in 1741. He was con- 
demned to exile in 1712 for contumacy in refusing 
to appear before the law courts. He spent the 
remainder of his life chiefly in Vienna and the 
Netherlands. His works consist of sacred and 
secular odes, cantatas, epigrams, operas, come- 
dies, and epistles. 

Rousseau, Jean Jacques, French philosopher, 
was bom at Geneva in 1712, died in 1778. For 
the first thirty-five years of his life the chief 


not absolutely accurate, ConJessUmB^ first pub- 
lished in 1782 and 1789. Afto a desultory edu- 
cation he was apprenticed in 1725 to an engraver, 
from whom he ran away in 1728. He then fell 
under the notice of Madame de Warens, a lady 
residing at Annecy, who sent him to a Roman 
Catholic institution at Turin, where he abjured 
Protestantism. He lived with Madame de 
Warens for nearly three years, but eventually 
lost her favour, and departed to become a tutor 
at Lyons. In 1741 he went to Paris, and in 1748 
obtained the post of secretary to the French 
Ambassador at Venice. He returned to Paris in 
1745, to lead a precarious life, copying music 
and studying science. About this time he became 
intimate with Diderot, Grimm, D’Holbach, and 
Mme D’Epinay, and contributed to the Ency- 
clopidiei and from this period also dated his 
connection with Th4r&se le Vasseur, with whom, 
five-and-twenty years later, he went through 
some form of marriage ceremony. In 1750 his 
essay, in which he adopted the negative side of 
the question whether civilization has contributed 
to purify manners, won a prize offered by the 
Academy of Dijon, and brought him for the first 
time into general notice. In 1752 he brought out 
a successful operetta (the music by himself), and 
soon after a celebrat^ Letter on French Music. 
In 1754 he revisited Geneva, where he was re- 
admitted a fi*ee citizen on once more embracing 
Protestantism. Having returned to Paris, he 
wrote a sort of novel, Jufie, ou la nouvelle 
Hilodse, which was published in 1760, being fol- 
lowed by Le Control social^ a political work, and 
Emile, ou de Viducation, another story, in 1762. 
The irreligious tone of these works roused public 
opinion against the author, and Rousseau fled to 
Neuch&tel, and finally to England, where he was 
welcomed by Hume, Boswell, and others in 1766. 
A malicious letter by Horace Walpole in 1767 
caused him to return to France, where he lived 
in great poverty, supporting himself by copying 
music and publishing occasional works. In May, 
1778, he retired to Ermenonville, near Paris, 
where he died in the following July. Rousseau 
united an enthusiastic passion for love and 
freedom with an inflexible obstinacy and a 
strange spirit of paradox. His life was clouded 
by a gloomy hypochondria, which often developed 
into suspicion of his truest friends. The chief 
importance of his works lies perhaps in the fact 
that they contain the germ of the doctrines 
which were carried out with such ruthless con- 
sistency in the French Revolution. — ^Biblio- 
graphy: Lord Morley, Rmsseaui A. Chuquet, 
Jean Jacques Rousseau*, H. Beaudoin, La Fie 
et les oeuvres de Jean Jacques Rousseau*, F. H. 
Gribble, Rousseau and the Women he Loved, 
Rousseau, Pierre Etienne Theodore, Fiendi 
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landsci^pe-painter, born in I8I29 died in 1867* 
Fontainebleau was the scene of many of his 
pictures, and here he settled, in the of 

Barbizon, in 1848. From 1849 till his death he 
exhibited regularly at the Salon, gaining first- 
class medals in 1849 and 1855, and a medal of 
honour in 1867. Among his works are: The 
Forest of Fontainebleau at Sunset, Landscape after 
Bain, Exit from the Forest of Fontainebleau, 
Stormy Morning during Harvest, Edge of the 
Woods near Barbizon, Storm Landscape, Farm in 
the Landes, Woods in Winter, and Autumn at St, 
Jean de Paris, — Cf. J. W. Mollett, The Painters 
of Barbizon, 

Roussillon (r6-se-y5^), a pre-RevoIutionary 
province of France, co-extensive mainly with the 
modern department of Pyrdn^ Orientales. The 
hereditary countship goes back to 893. 

Rove-beetles, or Cocktails, the popular 
name of certain beetles. The common species is 
the Ocypus olens, the black cocktail, or devil's 
coach-horse \ These beetles are carrion-feeders, 

Rovere'do, a town of Italy, in the Trentino, 
on the Leno, near its junction with the Adige. 
It is an important centre of the Tyrolese silk 
manufacture and silk trade. Pop. 16,000. 

Rovigno (ro-ven'y5), a seaport-town of Italy, 
formerly in Austria, on the Adriatic, 40 miles 
south of Trieste. It has a tunny and sardine 
fishery, marble • quarries, and manufactures of 
tobacco, cement, &c. Pop. 12,000. 

Rovi'go, a maritime province of Venetia, 
North Italy, with a seaboard on the Adriatic. 
It is in the valley of the Po, which forms the 
southern boundary, and a flat, marshy area 
traversed by the Adige. Cereals, hemp, and 
cattle are produced; sericulture and viticulture 
are prominent industries. Area, 684 sq. miles; 
pop. 269,380. 

Rovigo, a city of Venetia, North Italy, capital 
of the province of Rovigo, on the Adigetto, and 
a railway junction on the Padua line. Candles, 
silk, woollens, and leather are among the manu- 
factures, and there are also brewing and dyeing 
industries. Pop. 13,000. 

Rovu'ma, a river of East Africa, which rises 
on the east of Lake Nyasa, and flows nearly due 
east, with a course of about 500 miles, to the 
Indian Ocean. It marks the boundary between 
Tanganyika Territory and Portuguese East 
Africa. 

Rowan Tree, or Mountain-ash (Pyrus Aucu- 
paria), nat. ord. Rosacese, is a native of Europe 
and Siberia, common in Britain, particularly in 
the Highlands. Its leaves are pinnate, leaflets 
uniform, serrated, glabrous. It has numerous 
white flowers in corymbs. The fruit consists of 
clusters of small red berries, bitter to the taste. 
The tree attains a height of from 20 to 40 feet, 
and affords timber much used by toolmakers and 


others. The bark is used by tanners, and the 
berries yield a dye. The rowan tree was formerly 
regarded as an object of peculiar veneration. 



and a twig of it was supposed to be efficacious in 
warding off evil spirits. It is also called quicken 
tree and quick-beam, 

Rowe (r5), Nicholas, Poet Laureate and 
poetaster, born in 1674, and died in 1718. He 
was a king's scholar at Westminster under Dr. 
Busby, studied law at the Middle Temple, but 
on his father's death devoted himself to literature. 
In 1715 he was made Poet Laureate in succession 
to Nahum Tate. Rowe's tragedies are passionate 
and forcible in language, and his plots well con- 
ceived. His minor pieces are unimportant, but 
his translation of Lucan's Pharsalia has been 
deservedly praised. His best plays are The Fair 
Penitent (an adaptation of Massinger's Fatal 
Dowry) and Jane Shore; others are The Am- 
bitious Stepmother, Tamerlane, Ulysses, The 
Royal Convert, and Lady Jane Grey, His comedy 
of The Biter was a failure. Rowe is not much 
remembered now as Poet Laureate or even as the 
author of the phrase * gay Lothario '. His chief 
title to fame is that he was the earliest editor of 
Shakespeare, Hemings and Condell not deserving 
so lofty a title. His edition of Shakespeare ap- 
peared in 1709 in six volumes. His text is not 
authoritative, as he followed the Fourth Folio, 
but he collected a number of Shakespearean 
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traditions, which he introduced into a memoir 
prefixed to the Works. This memoir is the sole 
authority for several important legends. 

Rowing and Sculling. In rowing, three 
classes of boats are used, pairs, fours, and eights; 
probably the last-named are the most popular. 
Rowing, especially in an eight-oared boat, is an 
excellent form of physical drill. In the initial 
stages of training, the members of the crew are 
instructed individually, in a pair-oared boat. The 
rate of striking is at first slow, probably f^m 
20 to 25 strokes per minute, in order that the 
necessary muscles may be gradually hardened. 
For a few weeks before racing all members of 
the crew are put into strict training, and the 
rowing is of shorter duration, but at higher 
pressure, the rate of striking being gradually 
increased till, at the finish, the crew can strike 
at the rate of 40 strokes to the minute. This 
rate of striking is for starting and spurting, the 
normal rate after the first two minutes being 
85 or 36, with possibly an occasional spurt up to 
40. The work for the last few days is usually of 
a lighter nature, such as two-minute sprints, 
starts of half a minute, and possibly a full course 
four or five days before the race. The success or 
failure of a crew will to a great extent depend 
on the stroke of the boat, who initiates the move- 
ments. His judgment should be of a high order, 
and he must keep a cool and clear head fi'om 
start to finish of the race, and be prepared to 
take instant advantage of any mistake his 
opponents may make. 

The ambition of all rowing men is to race at 
Henley, the classic regatta of the world, where 
any crew, home, colonial, or foreign, can compete, 
providing it holds the necessary amateur status. 
The distance is 1 mile 550 yards against the 
stream. The record time for an eight-oared race 
is six minutes fifty-one seconds, but although 
this record stands for the Henley course, it was 
beaten by the winners of the Olympic regatta in 
1908, the Leander Club, probably the finest crew 
ever seen at Henley. They rowed the full course 
of IJ miles in seven minutes fifty-two seconds, 
their time over the Henley course being six 
minutes forty-six seconds. Amongst other races 
of note was the Silver Goblets (pairs) in 1908, 
when two Thames Rowing Club pairs met and 
rowed a dead heat in eight minutes eight seconds, 
lowering all previous records by seven seconds, 
the one pair being veterans both over forty years 
old, and the other being between twenty-five 
and thirty. The crews tossed who should row 
in the final. The veterans won the toss, and the 
final the next day. In 1922 an American sculler 
named Hoover met J. Beresford, jun., the 
English amateur champion, in the final of the 
Diamond Sculls, and beat him by thirty seconds 
over the full course— one of the finest per- 


formances ever seen at Henley, J. Beresford, jun., 
being a veiy fine sculler, and winner of the 
English Amateur Championship in 1920, 1921, 
and again in 1922, beating all previous records 
by forty-two seconds. First and foremost, 
however, in the names of successful oarsmen at 
Henley comes that of Guy Nickalls, of the Oxford 
University Boat Club, who has won more medals, 
in all classes of racing, than any other competitor 
at this regatta. 

Possibly the best-known and most popular 
race of the year is that between Oxford and 
Cambridge, from Putney to Mortlake, over the 
championship course, which is 4^ miles in length. 
There have been seventy-four races in all, and 
only on one occasion, in 1877, was there a dead 
heat. It is also curious to note that only one man 
has stroked a winning university crew four years 
in succession. This fell to the lot of R. C. Bourne, 
of Oxford, who won in 1910, 1911, 1912, and 
1918. On the last occasion both boats sank — 
Cambridge below Hammersmith Bridge, and 
Oxford half-way up Cheswick Eyot. The race 
was re-rowed on 1st April, and Oxford won. 
The record time for the course is eighteen 
minutes twenty-nine seconds, which was created 
by Bourne’s crew in 1911. 

Sculling demands more determination than 
rowing, and a far finer sense of balance, and a 
good oar may be a very indifferent sculler. — 
Bibliography: R. C. Lehmann, Hints to Young 
Oarsmen; Theodore Cook, Rowing at Henley; C. 
M. Pitman, Boat Race 1829-1909; H.T. Steward, 
Records of Henley Royal Regatta, 

Rowland, Henry Augustus, American physi- 
cist, born 1848, died 1901. He graduated in 
1870 at the Polytechnic Institute at Troy, New 
York. From 1876 he was professor of physics at 
the Johns Hopkins University, Baltimore. Some 
of his researches are historical, e.g. his proof that 
a charged body in motion produces a magnetic 
field similar to that of an electric current. His 
diffraction gratings made great advances possible 
in astronomical spectroscopy. By their aid he 
produced a standard map of the normal solar 
spectrum. 

Rowlandson, Thomas, British caricaturist, 
bom in London in 1756, died there in 1827. His 
caricatures are often coarse, but they are always 
full of humour, animation, and cleverness. 
Among his best-known works are: Vauxhall 
Gardens, The Tours of Dr. Syntax, The Military 
and Naval Adventures of Johnny Newcome, and 
his illustrations to various well-known books, 
such as Munchausen’s Travels and Sterne’s 
Sentimental Journey. 

Rowley, William, English actor and drama* 
tist, was bom about 1685, and died about 1642. 
Prior to 1610 he acted in ^een Anne’s company; 
in 1618 his company became known as the 
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Prince of Wales's. He joined the King's servants 
in 1028, and retired from the stage in 1627. He 
married in 1687, and is supposed to have died 
before the outbreak of the Civil War. Four 
extant plays are said to be entirely the work of 
Rowley, A New Wonder, a Woman never vexed 
(printed 1632); AlVs Lost by Lust (printed 1688); 
A Match at Midnight (1683); and A Skoomaker 
a Gentleman (1638). None of these plays are 
unqualified successes. Rowley owes his fame 
mainly to the fact that he collaborated with 
several men more gifted than himself. He 
collaborated with Wilkins and Day, with Hey- 
wood, Massinger, Dekker, Ford, and Webster, 
but especially with Middleton, with whom he 
wrote The Changeling, The Spanish Gipsy, the 
masque The World Tost at Tennis, and other 
excellent plays. Middleton and Rowley were 
ideal partners, and each had a good influence 
upon the work of the other. The Birth of Merlin: 
or, (he Childe hath found his father was first 
published in 1662 by the bookseller Kirkman, 
who attributed it to Shakespeare and Rowley. 
It is certain, however, that Shakespeare had no 
hand in this play, and there is no reason to sup- 
pose that he and Rowley ever worked together. 
Rowley was so prolific a collaborator that at 
one time ‘ When in doubt, attribute to Rowley ' 
was a canon of criticism among scholars who 
specialized in deciding the authorship of joint- 
stock plays. Rowley’s one prose work, A Search 
for Money (1600), gives an amusing account, 
in the vein of Dekker, of contemporary London 
life.— Bibliogbaphy: A. C. Swinburne, The Age 
of Shakespeare; P, G, Wiggin, An Enquiry into 
the Authorship of the Middleton- Rowley Plays; 
Sir A. W, Ward, History of English Dramatic 
Literature, 

Rowley Re^s, an urban district of Stafford- 
shire, England, 5 miles from Birmingham. It is 
in a coal-mining area, and has potteries, iron- 
works, and foundries. Pop. (1921), 40,040. 

Roxburghshire, an inland border county of 
Scotland, is bounded by Dumfries, Cumberland 
and Northumberland, Berwick, Midlothian and 
Selkirk. It is served mainly by the Waverley 
route of the North British Railway, with 
branches from St. Boswells to Roxburgh, Jed- 
burgh, and Kelso. The Cheviot Hills stretch 
along the southern border. The county lies 
within the basin of the Tweed, and is traversed 
by the Teviot. one of its tributaries, which gives 

thecountythealtemativetitleofTeviotdale. The 

Tweed also flows through the north of the shire 
tor some 26 miles; other streams are the Ale, 
J^, Liddle, Borthwick, and Gala. Roxburgh- 
shire is chiefly occupied by valuable sheep-walks, 
but its arable farms are also among the best in 
Scotland. The important tweed and hosierv 
manufactures, of which Roxburghshire is the 


principal Scottish seat, are confined to the towns, 
of which the chief are Hawick (much the largest 
town), Jedburgh (the county town), Kelso, and 
Melrose. The rivers produce an abundance of 
fish, particularly salmon. — ^Bibliography: Sir 
G. Douglas, Roxburgh, Selkirk, and Peebles; Sir 
Walter Scott, Minstrelsy of the Scottish Border, 

Royal Academy of Music, an institution 
established in London, in 1828, to provide a 
first-class musical education in all branches of 
the art, especially to professional students. It 
was incorporated by royal charter in 1830. It 
receives a grant of £500 per annum from Govern- 
ment, but is mainly supported by fees. It confers 
the title of Licentiate, Associate, and Fellow; and 
conducts local and school examinations jointly 
with the Royal College of Music. Since 1911 the 
Academy has occupied new buildings at York 
Gate, Regent’s Park. 

Royal College of Science, an institution at 
South Kensington, London, which grew out of 
the Government School of Mines and Science, 
instituted in 1851, and with the Royal School of 
Mines and the City and Guilds College is now 
comprised in the Imperial College of Science and 
Technology, established in 1907. A number of 
exhibitions and free studentships are awarded 
by competition. Students may obtain the 
diploma either of Associate of the Royal College 
of Science (a.b.c.s.) or of the Royal School of 
Mines (a.b.s.m.), besides other diplomas. 

Royal Institution of Great Britain, The, 
was founded by Count Rumford in 1799. Its 
objects are to promote research and the spread 
of scientific knowledge. It has a library of 60,000 
volumes. The chemical and physical labora- 
tories have been associated with the names of 
Young, Davy, Brande, Faraday, Tyndall, 
Frankland, 0(fling, J. H. Gladstone, Dewar, 
Rayleigh, and J. J. Thomson. There are three 
professorships, Natural Philosophy, Chemistry, 
and Physiology. 

Royal Society (London), The, the oldest 
scientific society in Great Britain, and one of the 
oldest in Europe, organized in London for the 
study and promotion of natural science. It owes 
its origin to a club of learned men who were in 
the habit of holding weekly meetings in London 
as early as 1645, but the year 1660 is generally 
given as the year of its foundation. Charles II 
took much interest in the proceedings of the 
society, and in 1662 granted a charter to the 
“President, Council, and Fellows of the Royal 
Society of London for Improving Natural 
Knowle<^e’’, Lord Brouncker was first president 
of this incorporated Royal Society. Meetings 
arc held weekly from November to June for the 
purpose of reading and discussing scientific 
papers; and the more important of these are 
published in the annual Philosophical Trans^ 
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actions^ first issued in 1665, and now forming a 
most valuable series. Accounts of the ordinary 
meetings, with abstracts of papers, Ac., appear 
also in the periodical Proceedings^ begun in 1800. 
Scientific research has at all times been both 
initiated and encouraged by the Royal Society, 
and many of the most important scientific 
achievements and discoveries have been due to 
its enlightened methods. It deservedly enjoys 
an influential and semi-offlcial position as the 
scientific adviser of the British Government, 
and not only administers the £4000 annually 
voted by Parliament for scientific purposes, 
with an additional £1000 since 1806 in aid of 
publications, but has given suggestions and 
advice which have borne valuable fruit, from 
the voyage of Captain Cook in the Endeavour 
in 1768 down to the Challenger expedition, more 
than a century later. It awards the Copley, 
Davy, Hughes, and two royal medals annually, 
the Rumford and Darwin medals biennially, 
and other medals at longer intervals, for dis- 
tinction in science, the first being the blue 
riband of scientific achievement. Among its 
presidents have been Samuel Pepys, Sir Isaac 
Newton, Sir J. Banks, Sir Hans Sloane, Sir 
Humphry Davy, Professor Huxley, Lord Kelvin, 
Lord Lister, and Lord Rayleigh. Candidates for 
admission to the fellowship must be recom- 
mended by six Fellows. From the names of those 
so recommended fifteen are selected by the 
council annually and submitted to the society 
for election by ballot. Eminent foreign scientists, 
not more than fifty in number, are also admitted 
as Fellows. — Bibliography: C. R. Weld, History 
of the Royal Society; H. B. Wheatley, Early 
History of the Royal Society; Record of the Royal 
Society (1901). 

Royal Society (Edinburgh), a society 
founded and chartered in 1788 for the promotion 
of physical and literary research. Its activities 
are now confined to science. Its meetings are 
held twice a month from November to June, 
and the more important papers then read are 
published in the Transactions, and abstracts of 
them in the Proceedings, The library of over 
50,000 volumes is the most complete scientific 
reference library in Scotland. The chief pro- 
moter of the society was Principal Robertson, 
the historian; among its early members were 
Hume, Reid, Edmund Burke, Hutton, Dugald 
Stewart, and James Watt; and among its presi- 
dents have been Sir Walter Scott, Sir David 
Brewster, the Duke of Argyll, Lord Moncrieif, 
and Lord Kelvin. 

Royalty, originally a seigniorage due to the 
king from a manor of which he is lord, or a land- 
tax paid to a superior as representing the king. 
Hence the word came to be applied to a tax 
paid either to the Crown or to a land-owner on 
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the produce of a mine. Besides this latter sense 
there is the sense of a tax paid to the holder of 
a patent for the use of the patent, generally at 
a certain rate for each article manufactured; or 
a percentage paid to the owner of an article for 
its use. Authors, dramatists, and musicians 
commonly receive royalties, whether on the 
number of copies sold or on the number of 
public performances of the work in question. 

Royan (rwa-yan), a seaport and bathing- 
resort of France, in the department of Charente- 
Inf^rieure, at the mouth of the Gironde. Pop. 
9800. 

Royat-les-Balns (rwa-ya-la-bap), a popular 
watering-place of Central France, in the depart- 
ment of Puy-de-D6me, 1880 feet above the sea. 
There are thermal springs impregnated with 
carbonic acid and sodium bicarbonate. Pop. 
1700. 

Royer- Gollard (rwk-yfi-kol-ar), Pierre Paul, 
French philosopher, born in 1763, died in 1845. 
In 1810 he became professor of philosophy in the 
University of France. He was president of the 
Chamber of Deputies in 1828. Royer-Collard 
introduced the philosophy of the Scottish or 
‘ common sense ’ school to France, and became 
the recognized head of the ‘ doctrinaire ’ school 
of which Joufiroy and to a certain extent Cousin 
were afterwards the chief representatives. — Cf. 
E. Spuller, Royer-Collard, 

Royton, an urban district of I^ancashire, 
England, near Oldham. Pop. (1921), 17,200. 

Ruabon% a town of North Wales, in Den- 
bighshire, with collieries, ironworks, brickworks, 
and tileworks. Pop. 3400. 

Ruanda and Urundi . See Urundi and Ruanda, 

Rubber, or India-rubber, a soft, elastic 
substance obtained from the latex of a variety 
of tropical trees and shrubs, of which it forms 
the principal component (up to 50 per cent of 
the fresh milky juice). The two most important 
rubber-producing trees are natives of South 
America, andbelongtothe nat. ord. Euphorbiacese. 
Hevea brasiliensis, extremely abundant in the 
Amazonian forests, furnishes Para rubber, 
which ranks first in regard to quality. Ceara 
rubber is obtained from Manihot GUmovii, a 
tree nearly related to the Cassava plant (M. 
utilissima), and less dependent than Hevea on 
constant humidity and heat. Another American 
rubber-producer of commercial importance is 
Castilloa elastica, the source of Ule or Castilloa 
rubber, a member of the Urticacem, to whidi 
family also belongs the Assam rubber tree, 
Ficus elasHca, the only rubber-yielding plant 
indigenous to Asia; the familiar ^ rubber plants ’ 
of our greenhouses are young specimens of Ficus 
dastica, but in its native haunts the tree grows 
to an enormous size. The most valuable rubber 
tree of Africa is Funtumia (Kickada) elaatica. 
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the product of which is known as Lagos rubber, 
although the bulk of the rubber exported from 
that continent is derived from climbing species 
of Landolphia belonging to the same family 
(Apocynaceae). Many other rubber-yielding 
plants are known, mostly members of the three 
natural orders above mentioned, but all are of 
minor importance. 

More than nine-tenths of the world’s supply 


nuts and resinous wood. The effect of this opera- 
tion is to evaporate the watery portion of the 
latex and leave on the paddle a thin film of 
smoked rubber that will retain its strength and 
elastic properties for many years. This process 
of drying a film of latex is repeated until a large 
ball or biscuit is built up. The rubber is then 
detached from the paddle and is ready for trans- 
portation and use in manufacture. The coagula- 
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tion of Plantation Para rubber, on 
the other hand, is accomplished almost 
exclusively by chemical means. After 
straining the latex to remove particles 
of dirt, bark, leaves, and other foreign 
matter, a small quantity of diluted 
organic acid (generally acetic acid) is 
*nixed with the latex, and the rubber 
^ particles floating in the latex are 

massed together to form a creamy curd 
or jelly-like substance firm enough to 
\ be handled. This coagulated product 

I — ^to produce the simplest type of 

I Plantation rubber — is then flattened 

f into sheets between steel rollers, and 

after drying these sheets are practi- 
cally pure rubber, and ready for the 
market. 

According to the historian Antonio de Herrera, 
Christopher Columbus on his second voyage of 
discovery (1493-6) saw the inhabitants of Haiti 
playing with balls made from the gum of a tree; 
and that rubber was so used was also recorded 
in 1586 by Gonzalo Fernandez d’Oviedo y 
Valdez. But it was only in 1785 that accurate 
information as to the exact origin of rubber was 
available in Europe. In that year M. de la 
Condamine, who had been deputed to go to 
South America by the French Government on 
a scientific mission, sent home samples of rubber 
together with a description of the tree from which 
it was obtained, and the methods followed by 
the natives in making waterproof articles, shoes, 
bottles, &c. Later, in 1751, another French 


A Method of removingr the Bark from a Rubber-pro- 
ducing Tree to promote the defensive flow of the Latex. 
Above, a Sprig of Ficus elastica, 

of rubber is procured from the Hevea brasilienns 
tree, either in its wild form as it occurs in the 
great forests on the banks of the River Amazon, 
or in its cultivated form as grown in plantations 
in the surrounding mainlands and the larger 
islands of the Indian Archipelago. The coagula- 
tion of Amazon Hard Fine Para— the highest 
grade of wild Hevea brasiliensis rubber — ^is 
effected by allowing the latex to flow gently on 
to a wooden former or paddle placed in position 
on a crude trestle. The fluid adheres to the 
paddle, which is kept routing in the smoke 
arising from a dosed-in fire made from palm 


explorer, Fresneau, supplemented the data 
furnished by de la Condamine; but these reports, 
valuable as they were, led to no practical out- 
come, and for several decades the substance 
remained more or less a curiosity known to only 
a restricted circle. The first mention of rubber 
being put to practical use in Europe was made 
by the British scientist Dr. Priestley, who in the 
introduction to his treatise on the Theory of 
Perspective (1770) referred incidentally to caout- 
chouc (as rubber was then called; native name 
cahuchu) as a substance eminently suitable as 
an eraser from paper of the marks of lead pencils, 
an attribute which apparently appealed to the 
popular imagination, for thenceforward the 
substance became known in the English language 
as * rubber *. In course of time articles of native 
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manufacture began to percolate through from by sprinkling or scooping them on to the rubber 


Brazil to the United States and Europe. Though 
of very primitive make, these articles attracted 
the attention of industrialists, and as a conse- 
quence early in the nineteenth centuiy a number 
of factories were started in England, France, and 
America for the manufacture of rubber goods; 
and waterproof materials, garments, and elastic 
fabrics were produced. In use, however, these 
original goods had objectionable qualities. In 
extreme cold they became hard and dry, and 
under the influence of considerable heat they 
turned soft and sticky. Eventually, with one 
or two notable exceptions, particularly British 
firms, which are still in existence, the concerns 
engaged in the manufacture succumbed to 
financial difficulties. 

Vulcanization » — ^At length (1839) the problems 
incidental to the manufacture of rubber into 
really serviceable goods were solved by the 
discovery of vulcanization by Charles Goodyear, 
an American. This discovery, which rested on 
the principle that rubber mixed with sulphur 
and subjected to a temperature above the 
melting-point of the latter undergoes an entire 
transformation in its physical and chemical 
properties, gave the manufactured product 
qualities unobtainable from the raw rubber 
alone. The somewhat unstable and plastic tacky 
material was made firm and inadhesive, tough, 
elastic, and durable, highly resistant to acids as 
well as to electricity, and to all intents and 
purposes unaffected by any normal range of 
heat or cold, or by any of the solvents that dis- 
solve it in the unvulcanized state. In point of 
fact, an entirely different substance was evolved, 
and a new era opened up for rubber manu- 
facture. Vulcanization, or ‘ curing % as it is also 
designated, is, practically speaking, the last process 
in the manufacture of rubber. The rubber is 
cleaned by being mechanically torn into small 
pieces, and is thereafter washed by means of 
rollers revolving in a continuous flow of water. 
The effect of the washing operation is to turn 
out the rubber in sheets having the appearance 
of a cripe cloth, an appearance due to the action 
of the corrugated steel rolls running at unequal 
speeds. After the completion of the washing 
process, the sheets are dried either in warm air 
or in vacuo. At this stage the rubber is in con- 
dition for mixing or, as it is also sometimes 
called, compounding. It is here that the sulphur 
which will assure vulcanization is added, and 
at the same time many other chemicals necessary 
to give finish, colour, weight, hardness, dura- 
bility, resistance to oil, steam, or acids. In this 
process the rubber sheet is reduced to a plastic 
state by being worked repeatedly between hot 
steel rollers, the sulphur and other chemicals 
in powdered form being incorporated intimately 


as it winds round the rolls. When the mixing 
has been completed, the soft mass obtained can 
readily be rolled out into sheets, placed in a 
mould, shaped in the die of a forcing machine, 
or laid or spread on textile fabrics by means of 
suitable machines. But in whatever way a 
particular article may be turned out or built up 
from the prepared mixed rubber, it is still in a 
raw or unfinished state until it has been sub- 
jected to the master process of vulcanization, 
carried out to-day so far as heavy goods are 
concerned by steam heat in a vulcanizing stove 
or chamber, or in the case of the lighter goods by 
subjecting them to the vapours of sulphur 
chloride, or in a recently discovered method 
considered to have wide possibilities, by allowing 
sulphur dioxide and sulphuretted hydrogen to 
react in contact with the rubber. Whichever of 
these processes may be employed, however, it 
constitutes a reaction between rubber and 
sulphur, and, once this has been effected, the 
chemical change is permanent. 

PUmtaiions , — Over £100,000,000 of British 
capital are invested in rubber plantations, 
£87,500,000 being in Malaya. About 57 per cent 
of the world^s rubber is produced in Malaya; 
the United States consumes 80 per cent of it. 
In 1018 upwards of 1,100,000 acres of plantations 
existed in British Malaya alone; and of a total 
world output (1919) of 843,000 tons, 800,000 
tons represents plantation, and the rest wild 
rubber. Until 1910 Brazil dominated the rubber 
markets, but in that year Britain assumed a 
control which has since been maintained. Be- 
tween 1908 and 1920 plantation rubber became 
an exceptionally remunerative investment. Pro- 
duction, however, began to exceed demand, 
prices fell rapidly, and a crisis was reached in 
1920, when cost of production (viz. 40 cents, or 
lldf. per pound) was far in excess of market 
price (viz. between 6d. and 7d. per pound). In 
a country like British Malaya, whose finance is 
dependent on rubber and tin, this was serious, 
and a Government Committee (Sir James 
Stevenson’s) recommended (1) restriction of 
output, (2) expansion of demand, and (8) Anglo- 
Dutch co-operation. During the slump, European 
planters endeavoured to reduce production, but 
this was rendered fiitile by Chinese planters, 
who automatically increased output to meet the 
falling prices. In .Tan., 1928, however, prices of 
certain classes of rubber had risen to Is, Sd, per 
pound. 

Rubefa'cients are drugs which, when applied 
locally to the skin, cause it to become red because 
of the vascular dilatation induced. The most 
commonly used are ammonia, silver nitrate, 
mustard, camphor, oil of turpentine, cantharides,. 
and capsicum. 
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Kii1>eUite, a rose-red variety of tourmaline 
(q.v.), 

Ru^bens, Peter Paul, Flemish painter, was 
bora in 1577 at Siegen, in Westphalia, died at 
Antwerp in 1640. His father, a lawyer of Ant- 
werp, had fled to Germany owing to his Calvinist 
faith; and Rubens*s childhood was spent chiefly 
at Cologne. After the death of his father in 1587 
Rubens’s mother returned with him to Antwerp, 
where a brief education laid the foundation for 
his later reputation as one of the most learned 
and accomplished men of his time. At the age of 
thirteen he entered the studio of the landscape- 
painter Verhaegt, then spent four years with 
Adam Van Noort, and finally studied under Otto 
Van Veen. In 1598 he was admitted as a master 
of the guild of painters in Antweip, and in 1600 
went to Italy, where he remained till 1608, 
chiefly at the court of the Duke of Mantua, 
whence he visited Rome and Spain, at the former 
coming under the influence of Caravaggio. He 
returned to the Netherlands in 1608 with an 
established reputation, and the Archduke Albert 
attached him to his court, with a salary of 500 
livres. Rubens married his first wife, Isabella 
Brant, in 1609, and settled down in Antwerp to 
a successful and brilliant career. His studio was 
crowded with pupils and assistants, among them 
Teniers the younger. Van Dyck, Jordaens, and 
Frans Snyders; and their help made possible his 
enormous output. A masterpiece of this period 
is the famous Descent from the Cross, in Antwerp 
Cathedral. In 1622 he was commissioned by 
Marie de’ Medici to design for the gallery of the 
Luxembourg the well-known series of magnificent 
allegorical pictures, illustrating the life of that 
princess, which are now in the Louvre. After 
the death of his wife in 1626 he was employed 
in diplomatic negotiations by the Archduchess 
Isabella, who had succeeded her husband as 
Governor of the Netherlands, and in 1628 he 
was sent to Madrid in connection with the 
important private negotiations for a peace 
between Spain and England. Here he came into 
touch with Velasquez, copied Titian, and painted 
some original work. In 1629 he was sent, in con- 
tinuance of his mission, to London, where he 
painted for Charles 1 the ceiling of the banqueting 
hall in the palace at Whitehall, now the United 
Services Institution. In 1630 he married Helene 
Fourment, who appears in many of his later 
works, notably the Helena Fourment and Chil- 
dren (Louvre) and Helena Fourment in a Fur 
Cloak (Vienna), and settled once more in Ant- 
wc^. In 1685 he retired to the Chftteau de Steen, 
whKsh appears in an important group of land- 
set^pes, and there painted unceasingly till his 
death. To this later period belong such master- 
pieces as The BatUe of the Amazons (Munich) and 
The Kermesse (Louvre). Rubens is unrivall^ in 


facility and mastery of execution, and, even 
allowing for the help of pupils and assistants* 
In the amount of work produced. Working for 
preference on a large scale, he unites with a 
Flemish realism and sense of colour, a feeling 
for design based on study of the Italians, to 
produce an art unrivalled in vitality and the 
expression of dynamic energy. His range is 
immense, and his influence on every type of 
painting has been widespread, especially during 
the eighteenth century. He is adequately repre- 
sented in the National Gallery, but his finest 
and most characteristic works are on the Con- 
tinent. — Biblioobafhy: Max Rooses, Rubens: 
sa uie et ses oeuvres (English translation, 1964); 
Hope Rea, Peter Paul Rubens (Great Masters in 
Painting and Sculpture); £. Dillon, Rubens; 
E. Michel, Peter Paul Rubens: his Life, his Work, 
and his Time, 

Ru'bia, a genus of plants, type of the order 
Rubiacese, inhabiting Europe and Asia. Several 
species are employed in medicine and the arts. 
R, tindorum is the madder plant, JR. cordifoUa 
is munjeet. 

Rubia^cesa, a large natural order of gamopeta- 
lous dicotyledons, including all gamopetalous 
plants with opposite leaves, interpetiolar stipules, 
stamens inserted in the tube of the corolla and 
alternating with its lobes, and an inferior com- 
pound ovary. 

Ru'bicon, a river of ancient Italy (now the 
Fiumicino), famous in Roman history, Caesar 
having by crossing this stream (49 B.C.), at that 
time regarded as the northern boundary of Italy, 
finally committed himself to the civil war. Hence 
the phrase ‘ to pass the Rubicon ’ is to take the 
decisive step by which one commits one’s self to 
a hazardous enterprise. 

Rubidium, symbol, Rb; atomic weight, 85*45, 
one of the rarer aVkaii metals; was discovered 
by Bunsen and Kirchhoff in 1860, by the aid of 
the spectroscope, in Durkheim waters. It occurs 
in lepidolite, petalite, and other minerals, is a 
silver-white, soft metal, has a bright metallic 
lustre, and rapidly tarnishes and oxidizes. See 
Ccesium, 

Ru'binstein, Anton Gregor, great Russian 
pianist, was bora at Volhynia in 1829, died in 
1894. His first public appearance was made in 
Moscow at the age of nine. In the following year 
he set out on his first concert tour, in the course 
of which he visited Paris, meeting there his only 
possible rival, Franz Liszt. After some years 
spent in study he appeared as a fully matured 
artist and entered on a triumphant career, win- 
ning fame all over Europe and America. In 
1885 he began a series of farewell appearances 
throughout Eurc^, visiting London in May and 
June, 1887, where he gave a set of seven historical 
recit^. At the dose of this final tour he again 
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assumed the direction of the St. Petersburg Orientalist, born In 1788, died in 1866. He was 


Conservatorium, whieh he had founded in 1862» 
Rubinstein was a prolific composer, but is only 
remembered now for the extraordinaiy power and 
beauty of his playing. 

Rubric, in the canon law, signifies a title or 
article in certain ancient law books, thus called 
because written in red letters (Lat. ruber, red). 
In modern use rubrics denote the rules and direc* 
tions given at the beginning and in the course of 
the liturgy for the order and manner in which 
the several parts of the office are to be performed. 
Where red ink is not employed now the rubrics 
are printed in italics, or in some other distinctive 
character. 

Rubruquis (rdlirq-kwis), a distinguished tra- 
veller of the Middle Ages, otherwise Willem van 
Rubruk, born about 1215, died about 1270. He 
became a Franciscan missionary to the Holy 
Land, and in 1253 was dispatched by Louis IX 
of France on a semi-political, semi-proselytizing 
mission which took him into the heart of Asia, 
to the Great Khan of Tartary, then residing in 
the Gobi Desert. He brought back a mass of 
details, still valuable, about the countries he 
visited. — Cf. C. R. Beazley, Dozen 0 / Modem 
Geography, 

Rubus (rolbus), a genus of plants, nat. ord. 
Rosacese. There are about a hundred species, 
among which are the British R, Ideeus, or rasp- 
berry; R, frutiedsus, or common bramble; and 
R, Chamcemdrus, mountain-bramble or cloud- 
berry. 

Ruby, a precious stone of a pink-red colour, 
of which there are two varieties — ^the Oriental 
and the spinel. The Oriental ruby or true ruby 
is a transparent red corundum (q.v.) consisting 
of alumina, and is the most valuable of all 
precious stones. A ruby of five carats, if perfect 
in colour, is said to be worth ten times as much 
as a diamond of the same weight. Oriental 
rubies are found chiefly in Burmah and Siam; 
inferior specimens have also occurred in North 
America and Australia. Spinel rubies consist of 
an aluminate of magnesium, and are much inferior 
to the true rubies in hardness and value. They 
are found in Burmah, Ceylon, and Australia. 
Excellent rubies have been produced artificially 
by the fusion of alumina in an electric arc. 

Ruby-tail, or Ruby-wasp (Chrysis ignita), 
a brilliantly coloured small insect, common in 
Great Britain, of the order Hymenoptera. They 
are called * cuckoo-flies ’ from their habit of 
depositing their eggs in the nests of solitary 
wasps, on the larvae of which they prey. 

Ruby-throat (TrochUus cohibris), a species of 
humming-bird, so named from the colour of its 
chin and throat. In summer it is found in 
America, from Guatemala to 57° n. lat. 

RUckert (rOk'^rt), Friedrich, German poet and 


professor of Oriental languages at Erlangen, and 
afterwards at Berlin, His poems are very numer- 
ous, and he claims a place among the best lyrists 
of Germany. Vie Weisheit des Brahmanen (6 
vols., 1886-9) is among his most important 
Eastern works. 

Rudd {Leudscus erffthrophthalmits), a fish of 
the carp family. The back is olive; the sides and 
belly yellow, marked with red; the ventral and 
anal fins and tail of a deep-red colour. It is 
common in Britain and throughout Europe 
(except Spain and Portugal), also in some parts 
of Asia. Its average length is from 9 to 15 inches. 
Called also Red-eye, 

Rudder-fish, or Pilot-fish (Naucraies ductor), 
a fish allied to the horse-mackerels, common in 
the Atlantic and Pacific, so named from its habit 
of swimming around the stems of ships. The 
term ^ pilot-fish ’ has reference to the legend that 
it guides the ships and sharks it undoubtedly 
accompanies. 

Ruddiman, Thomas, a celebrated Scottish 
scholar, born in 1674, di^ in 1757. He graduated 
at Aberdeen University, and became school- 
master at Laurencekirk. From 1728 he was 
printer to the university; from 1729 he was 
proprietor of The Caledonian Mercury; and from 
1780 till 1752 he was keeper of the Advocates* 
Library. His best-known work is his famous 
Rudiments of the Latin Tongue (1714), a book 
which immediately superseded all previous 
treatises of a similar kind, and long remained 
in use in the schools of Scotland. 

Rudolf I, German Emperor, founder of the 
Imperial House of Austria, was born 1218, the 
eldest son of Albert IV, Count of Habsburg and 
Landgrave of Alsace, and died in 1291. In 1273 
he was elected emperor, and was crowned at 
Aix-la-Chapelle. Ottocar, King of Bohemia, and 
of Austria, Styria, Carinthia, and Carniola, refused 
his homage, and the subsequent war and triumph 
of Rudolf laid a solid foundation for the future 
greatness of the Habsburgs. Rudolf employed 
himself in restoring order and peace within the 
empire, and suppressed all private fortresses. 
Few princes have surpassed him in energy of 
character and in civil and military talents. 

Rudolf II, Emperor of Germany, son of 
Maximilian II, was born at Vienna 1552, elected 
emperor 1576, when already King of Hungary 
and Bohemia, and died in 1612. He was a weak 
ruler, neglected State affairs, and, being a rigid 
Roman Catholic, adopted severe measures 
against his Protestant subjects. War with 
the Turks broke out, and discontent every- 
where prevailed. In 1607 his brother Mathias 
was elected King of Hungary, and in 1611 
Rudolf was compelled to cede the crown of 
Bohemia also to his brother. 
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Rudolph , a province of North*Easteni Uganda. 
It is infested with gun-runners between Abyssinia 
and the Belgian Congo, and by Sudanese ivory 
poachers. There are great herds of camels, cattle, 
sheep, and goats, belonging to the Turkana tribe, 
and the Somaliland ass is found. Pop. 8,000,000. 

Rudolph, Lake, a salt lake of East-Central 
Africa, in the Eastern Rift Valley, forming the 
converging point of the four frontier lines of 
Uganda Protectorate, Kenya Colony, Abyssinia, 
and the Anglo-Egyptian Sudan. It has an area 
of 8970 sq. miles, being 185 miles in length, and 
87 miles broad at its widest point, and stands 
at 1250 feet altitude above sea-level. There is 
no outlet. 

Ru'dolstadt, a town of Germany, capital of 
Schwarzburg-Rudolstadt, in the Republic of 
Thuringia, on the Saale. It manufactures pianos, 
cloth, porcelain, and chemicals. Pop. 18,000. 

Rue, a strong-scented herbaceous plant of the 
genus Ruta, nat. ord. Rutacese, a native of 
Southern Europe, but also cultivated in gardens 
in Great Britain, &c. The root is perennial, 
woody; the stems about 2 feet high; the leaves 
alternate, petiolate, and divided; and the flowers 
yellow. It has useful medicinal properties. This 
plant is an ancient emblem of remembrance. 
The old name * herb-grace ’ refers to this fact, 
or perhaps to its common use in sprinkling with 
holy water. Oil of rue is obtained by distilling 
garden rue {Ruta graveSlena) with water, has a 
strong odour and bitter taste, and is used as an 
ingredient in aromatic vinegar. 

Ruff {Machetes pugnax), a bird belonging to 
the plover family; length, lOi to 12J inches; 



Ruff and Reeve {Machites pugnax) 


plumage, variable, but uaui^y brown on bade 
and wings, white on belly. In tbe breeding 
season the male has its neck surrounded by long 
plumes, which when raised form a kind of tippet 


or ruff. Tbe females are called reeves. The ruffe 
breed in the northern part of the Old World, 
and migrate to South Africa, India, and Japan. 

Ruffe, or Pope {Acetina cemua), a fresh- 
water fish of the perch family, native to northerly 
parts of Europe and Asia. It is 6 or 7 inches long, 
and is good eating. 

Ruffed Grouse (BonSsa umbellus), a North 
American species of grouse of the same genus as 
the hazel-grouse of Europe. It frequents forests 
and thickets. 

Ruflji, a river of Tanganyika Territory, East 
Africa, rising north-east of Lake Nyasa, and 
entering the Indian Ocean opposite the Island 
of Mafia. On 11th July, 1915, the K&nigsbergy a 
German protected cruiser, was chased into the 
Rufiji River and destroyed by British warships. 

Rugby, an urban district and market town 
of Warwickshire, England, on the Avon; an 
important railway junction. It is the seat of a 
famous boys’ school. There are electrical engi- 
neering and cement works. Pop. (1921), 25,100. 

Rugby School was founded (1567) by terms 
of the will of Laurence Sheriff, a grocer. The 
appointment (1828) of Dr. Arnold (q.v.) to the 
headmastership had an immediate and lasting 
effect on its standing, and it has since ranked 
as one of the first English public schools. Arnold 
was succeeded (1842) by Tait, the future Arch- 
bishop. Rugby’s roll of distinguished pupils in- 
cludes: Walter Savage Landor and Matthew 
Arnold; Judge Hughes, who immortalized both 
Dr. Arnold and the school in Tom Brofum's 
Schooldays; with Lords Derby and Cross, Deans 
Stanley and Vaughan, and Mr. Goschen. — ^Bib- 
liography: W. H. D. Rouse, History of Rugby 
School; H. C. Bradby, Rugby. 

Rugeley (rojli), an urban district and market 
town of Staffordshire, England, on the Trent; 
served by the London & North-Western Railway. 
Near by are Cannock Chase collieries; there are 
also iron-foundries and tanneries. Pop. (1921), 
4607. 

Rffgen (ru'gen), an island in the Baltic belong- 
ing to Prussia, near the coast of Pomerania; 
area, 877 sq. miles. The surface is fertile, undu- 
lating, and in many places covered with beautiful 
beech forests. The capital is Bergen. Many of 
the coast villages are popular sea-bathing resorts. 
From 1648 till 1815 Rugen belonged to Sweden. 
Pop. 49,000. 

Ruhnken (ronicen), David, German classical 
scholar, bom 1728, died 1798. He was professor 
of history and rhetoric at Leyden University, 
Ruhnken published valuable and erudite editions 
of Timsus’s lexicon VocumPlatonicaTum (1754), 
Velleius Paterculus (1779), and other worlu. 

Ruhr (ror), a river of Germany, joins the 
Rhine at Ruhrort, about 19 miles north of 
Dtisseldorf. It rises in Westphalia, and has a 
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tortuous course of about 150 miles, flowing 
through the busy prosperous Ruhr coal- 
field. During the European War the Ruhr dis- 
trict became an important German munition 
as well as industrial region. On the declara- 
tion of German voluntary default by the Repara- 
tions Commission, France, acting upon Part 8, 
Annex. 2, Paras. 17 and 18 of the Treaty of 
Versailles, decided to send into the Ruhr a 
Mission of Control. Italian Engineers and the 
Belgians co-operated, and on 11th Jan., 1023, the 
Franco-Belgian troops entered Essen. By 16th 
Jan., the French were in occupation of over 
1200 kilometres of German territory. 

Ruhrort (ror'ort), a town of Prussia, in the 
Rhineland, at the confluence of the Ruhr with 
the Rhine. It has a large harbour, and is one 
of the chief centres for the coal and other trade 
of the important industrial part of Westphalia. 

It was one of the towns occupied by the Allies 
in March, 1921, after Germany's refusal to pay 
the reparations due. Pop. 37,000. 

Rule, Britannia, a British national song, of 
which the words, almost certainly by James 
Thomson, form part of the masque of Alfred, 
by Thomson and David Mallet, which was first 
performed in 1740. The music was written by 
Dr. Arne. 

Rum, a hilly island of the Inner Hebrides, in 
Inverness-shire, Scotland, south of Skye, about 
20 miles in circumference. The greatest elevation 
is 2667 feet. Area, 42 sq. miles; pop. 00. 

Rumelia, East, a district of South Bulgaria, 
comprising the provinces of Burgas, Philippo- 
polis, and Stara Zagora. Agriculturally it is the 
richest and most productive portion of Bulgaria. 
Area, 15,190 sq. miles; pop. 1,250,000. 

Rumex, a genus of plants belonging to the 
nat. ord. Polygonaceae, occurring chiefly in the 
temperate zones of both hemispheres, the species 
of which are known by the name of docks and 
sorrels. Many are troublesome weeds. 

Rumford, Benjamin Thomson, Count, Ameri- 
can physicist, born in 1753, died in 1814. He 
took the British side in the American War, 
and on going to England in 1776 received a 
Government post. In 1784 he entered the service 
of the Elector of Bavaria as Minister of War and 
Police. Rumford distinguished himself by his 
researches and discoveries as to the nature and 
application of heat. His Royal Society memoir 
of 1798, in which he combated the view that 
heat is a material substance, supporting his 
arguments by the results of experiments he had 
made on the heat developed during the boring 
of cannon, is important in the history of thermo- 
dynamics. 

Ruminants, or Ruminantia, a group of her- 
bivorous mammals, belonging to the order Ungu- 
lata or Hoofed Mammals, included in the Artio- 
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dactyle or ‘even-toed’ section of these, and 
TOmpming the five families Camelidae (camel and 
llama), Tragulid® (chevrotains), Cervidae (true 
deer), Camelopardalidae (giraffe and okapi), and 
Bovidffi or Cavicornia (ox, sheep, goat, antelope). 
The faculty of rumination (‘ chewing the cud ’) 
gives name to this group. Ruminants are dis- 
tin^ished from other orders by certain pecu- 
liarities of dentition. The most typical of the 
group, the ox, sheep, antelope, &c., have no 
incisor or canine teeth in the upper jaw, but have 
instead a hardened or callous pad against which 
the six lower incisors and the lower canines bite. 
The latter resemble incisors, and the Camelidse 
and Tragulidse possess also upper canines, while 
the former also have a pair of upper incisors. 
In both jaws are three premolars and three 
molars on either side, separated by an interval 
from the front teeth. The feet of ruminants are 
cloven. Horns, developed in pairs, are present in 
the majority of the species; either solid and 
bony, and shed annually, as in the antlers of the 
true deer; or persistent, consisting of a hollow 
homy sheath supported by a bony core, as in 
the ox, &c. The alimentary canal is very long. 
The stomach is divided into four compartments, 
frequently spoken of as four stomachs. The first 
and largest (rumen or paunch) receives the food 
roughly bmised by the first mastication, and 
transmits it to the second (reticulum or honey- 
comb), whence it is sent back in boluses to the 
mouth to be rechewed. This second mastication 
is called ‘ rumination ’ or ‘ chewing the cud *. 
The food is then reswallowed into the third 
stomach (psalterium, omasum, or manyplies), and 
passes finally into the true digestive cavity 
(rennet stomach, reed, or abomasum). Fluids may 
pass directly into any part of the stomach. In 
young ruminants, which feed upon milk, the 
first three ‘ stomachs ’ remain undeveloped until 
the animal begins to take vegetable food. Most 
of the ruminants are suitable for human food. 
They are generally gregarious, and are repre- 
sented by indigenous species in all parts of the 
world except the Australian region. 

Rim'com, an urban district, town, and river- 
port of Cheshire, England, on the Mersey and 
Manchester Ship Canal. It is connected with 
Widnes by a ‘ transporter ’ bridge and a railway 
bridge. There are extensive docks, chemical-, 
soap-, and rope-works, with some tanning and 
shipbuilding. Pop. (1921), 28,900. 

Ru'neberg, Johan Ludwig, Swedish poet, 
bom 1804, died 1877. His whole life was spent 
in Finland. From 1887 he was professor of Latin 
at Borg& College. His works, which hold a high 
rank in the literature of Sweden, include: The 
Grave in Perrho, a poetic romance; The Elk 
Hunters, an epic; Hanna, an idyllic poem; 
Nadeshda, a Russian romance; King Fjalar, a 
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series of romances; Ensign StSTs Stories; and 
several volumes of lyrics^ comedies, and prose 
essays. 

Runes (Old Norse rtin, secret, myste^, 
hidden lore), the letters of the alphabets peculiar 
to the ancient Teutonic peoples of North-Western 
Europe, fotind inscribed on monuments, tomb- 
stones, dog-calendars, bracteates, rings, weapons, 
&c., and only rarely and at a late period in manu- 
scripts. They are formed almost invariably of 
straight lines, either single or in combination. 
Three runic alphabets (or ‘ fhtharks ’, as they 
are sometimes called from the first six letters) 
have hitherto been usually recognized: the Norse, 
with sixteen characters; the Anglo-Saxon, with 
forty; and the German; but modern researches 
have traced the common origin of these to an 
older primary Germanic or Teutonic futhark with 
twenty-four characters. Scandinavian and Anglo- 
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epz stb^mlngod 
Runic Alphabet 

Saxon tradition ascribes their invention to 
Odin. Runic inscriptions abound in Scandi- 
navia, Denmark, Iceland, and the parts of Eng- 
land once known as Northumbria, Mercia, and 
East Anglia, but they are also found beyond these 
limits. The most noteworthy British runes are 
in Bewcastle, in Cumberland, on a cross in Ruth- 
well, in Dumfriesshire, on a casket in the British 
Museum, and on the Coilingham stone in York- 
shire. Weapons and instruments, inscribed with 
runes, and dating from a.d. 800 to 400, have been 
dug up in Norway. The use of runes gradually 
disappeared under the influence of the early 
Christian missionaries. The latest runic inscrip- 
tions in Sweden date about 1450. — ^Biblio- 
graphy: G. Stephens, The Old Northern Runic 
Monuments of Scandinavia and England; H. 
Hermannsson, Catalogue of Runic Literature, 
Rupert of Bavaria, Prince, cavalry leader 
in the English Civil War, the third son of Fred- 
erick V, Elector Palatine and King of Bohemia, 
by Elizabeth, daughter of James I of England, 
was born in 1610 at Prague, died in London in 
1682. He came to England to assist his uncle, 
Charles I, imd in 1642 was made General of the 
Horse. He distinguished himself at Edgehill 
and Chalgrove, captured Birmingham and Lich- 
field in 1642, and Bristol in 1648, and displayed 
his courage at Marston Moor and Naseby in 1645. 
His feeble defence of Bristol against Fairfax 
involved him in temporary disgrace with Charles; 
but in 1648 he was made admiral of the Kngiii^^ 
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Royalist fleet. He carried on a predatory naval 
war against the Parliament in European waters, 
until Blake forced him to escape to the West 
Indies. In 1658 he joined Charles II at Versailles. 
After the Restoration he was appointed Lord 
High Admiral, served with Monk against the 
Dutch, and became governor of Windsor Castle. 
His later years were devoted to scientific study, 
and he is credited with the invention of mezzo- 
tint engraving. He was one of the founders and 
the first governor of the Hudson Bay Company. 

Rural Deans, officials in the English Church, 
dating from before the Reformation, were parish 
priests entrusted by the bishops with the duty 
of inspecting and reporting upon the conduct of 
clergy and people in groups of parishes. This 
office was revived during the nineteenth century 
from almost complete desuetude. 

Rush, the common term for some of the 
different species of Juncus, nat. ord. Juncacesc. 
The rushes have a glumaceous perianth of six 
sepals, glabrous filaments, three stigmas, and a 
three-celled many-seeded capsule. The leaves are 
rigid, mostly roundish, and smooth. Hushes are 
found chiefly in moist boggy situations in the 
colder climates; about twenty species are noted 
in the British flora. The name is also given to 
other genera besides Juncus. 

Rushden, an urban district of Northampton- 
shire, England, near Wellingborough; served by 
the Midland Railway. Boots and shoes are the 
chief manufactures. Pop. (1921), 18,500. 

Ruskin, John, British art critic and political 
economist, was born at London 8th Feb., 1819, 
died 20tb Jan., 1900. He studied at Christ Church, 
Oxford; gained the Newdigate prize for his poem 
Salsette and Elephanta in 1889, and graduated 
in 1842. In 1867 he was Rede lecturer at Cam- 
bridge; from 1870 to 1879, and again from 1888 
to 1884, he was Slade professor of fine art at 
Oxford, where in 1871 he gave £5000 for the 
endowment of a university teacher of drawing. 
From 1885 till his death he lived in seclusion at 
Brantwood, on Coniston Lake. In 1848 appeared 
the first volume of Modem Painters^ by a Gradiude 
of Oxford, in which Ruskin maintained the supe- 
riority of modern landscape-painters, especially 
Turner, to the older masters. The subsequent 
volumes expanded the subject into a compre- 
hensive treatise on the principles which should 
underlie art, while similar considerations were 
applied to another domain of art in his Seven 
Lamps of Architecture (1849) and his Stones of 
Venice (1851-3). In 1851 Ruskin appeared as 
a defender of Pre-Raphaelitism, which had found 
inspiration in his works. As a political economist 
and social reformer he was an outspoken and 
uncompromising foe of what he considered the 
selfish and deadening doctrines of the so-called 
Manchester school, his chief works in this sphere 
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being Unto this Last (1862), Munera Pulveris 
(1872), and Fors Clavigera (1871-84), a periodical 
series of letters to the ifbrking*men and labourers 
of Great Britain, Ruskin’s literary output was 
very great. Many of his books were illustrated 
by drawings of his own. Among his works on 
economical, social, and ethical subjects may be 
mentioned: Sesame and Lilies (1865); Ethics of 
the Dust (1866); and Crown of Wild Olive (1866). 
Eloquence, force, and subtle analysis are the 
prevailing characteristics of Ruskin’s literary 
style, while his works are at the same time per- 
meated with a lofty enthusiasm for truth and 
beauty, and with a generous sympathy for the 
poor and the weak. Sometimes, however, he is 
betrayed into exaggeration, and not infrequently 
his propositions are needlessly violent and para- 
doxical, occasionally even contradictory. Met at 
the outset with keen and even bitter criticism, 
he has nevertheless given the impulse to a not 
unimportant renaissance in British art, though 
the new birth is, in many respects, very different 
from the ideal he held up. Scarcely less may be 
said of his work in political and social economy. 
— Bibliography: Sir E. T. Cook, Life of John 
Ruskin; J. A. Hobson, John Ruskm^ Social 
Reformer; A. C. Benson, Ruskin: a Study in 
Personality, 

Russell, John, Earl Russell, English Liberal 
statesman, the tliird son of the sixth Duke of 
Bedford, was born in 1792, and died in 1878. 
Educated at a private school and at Edinburgh 
University, he entered Parliament in 1818. In 
1831 he was Paymaster-General in Lord Grey’s 
administration, and, though not in the Cabinet, 
introduced the first Reform Bill to the House 
of Commons. In the exciting struggle that 
followed Lord John Russell was popularly 
accepted as the great champion of reform. In 
Lord Melbourne’s second Cabinet (1835-41) 
Russell was Home Secretary, and in 1839 he 
became Colonial Secretary. From 1841 till 1845 
he led the opposition against Peel, with whom, 
however, he was in sympathy on the Corn Law 
question; and when Peel resigned in 1846 Russell 
formed a ministry and retained power until 
Feb., 1852. He re-entered office in Dec., 1852, 
as Foreign Secretary under Lord Aberdeen, and 
in 1855 became Colonial Secretary in Lord 
Palmerston’s Cabinet, but resigned . office in 
July of the same year. A period of rivalry be- 
tween Lord John Russell and Palmerston now 
ensued, which, however, ended in 1859, when 
the former became Foreign Secretary under his 
old chief, by whom he was raised to the peerage 
in 1861, In 1865 Earl Russell succeeded Lord 
Palmerston in the leadership of the Liberal 
^rty, but when his new Reform Bill was rejected 
in 1866 the Liberals resigned. Thenceforward 
Earl Russell held no farther office. 


Russell, William, Lord, English statesman and 
political martyr, the third son of the fifth Earl 
of Bedford, bom in 1689, died in 1688. He 
entered Parliament immediately after the Restora- 
tion, and took a prominent part in politics as a 
leader of the Whigs, animated by a bitter dis- 
trust of the Roman Catholics and a strong love 
of political liberty. He took a conspicuous part 
in the efforts to exclude the king’s brother, the 
Roman Catholic Duke of York, from the suc- 
cession to the throne, but retired from public 
life when the Exclusion Bill was rejected. When 
the Ryehouse Plot was discovered in 1688, Russell 
was arrested on a charge of high treason, and 
sentenced to death. 

Russell, William Clark, British novelist, born 
at New York 1844, and died in 1911. He went 
to sea at an early age, but abandoned his nautical 
career in 1865 and took to literature. Among his 
most popular books are: John Holdsworth, Chief 
Mate; Wreck of the Grosvenor; An Ocean Free-^ 
lance; A Sea Queen; An Ocean Tragedy; List^ 
ye Landsmen!; and The Romance of a Midship* 
man, 

y^Rusi^, prior to 1917, a great empire con- 
sisting of European Russia, Siberia, and the 
Caucasus region; total area, 8,417,814 sq. miles; 
pop. (1914), 171,059^0. Since the J917 reyplu: 
tion (see below) it has lost Finland, Estonia, 
Lithuania, and Latvia, which are now inde- 
pendent states, Bessarabia, which has gone to 
Romania, and Russian Poland. Russia, however, 
still claims Bessarabia. The remainder has 
become the Union of Soviet Socialist Republics, 
with an area of 7,895,260 sq. miles, and la “pop. 
of (1924) 132,009,098. (For constituent states, 
&c., see table.) European Russia is bounded by 
the Ural Mountains, the Ural River, the Caspian 
Sea, the Caucasus, the Black Sea, Romania, 
Poland, the Baltic States, the Gulf of Finland, 
Finland, and the Arctic Ocean. The surface is a 
vast undulating plain, the greatest height of which 
is 1110 feet in the Valdai Hills, where the most 
important rivers rise. In the surrounding ranges 
(Urals, Caucasus, and Carpathians) there are, 
of course, greater heights. The chief rivers are 
the Volga and the Ural flowing to the Caspian, 
the Kuban and Dnieper flowing to the Black 
Sea, the Don and the Donets flowing to the Sea 
of Azov, the Dvina flowing through Latvia to the 
Baltic, the Neva between Lake Ladoga and the 
Gulf of Finland, and the Onega, Northern Dvina, 
Mezen, and Pechora flowing to the Arctic Ocean. 
These rivers and their tributaries are all of 
immense importance for transport purposes, 
though they are all frozen in winter. The chief 
lakes are Ladoga and Onega in the north-west. 
North of the Arctic Circle lies the Tundra^ frozen 
in winter, and covered with mosses for a few 
weeks in summer. South of this to a line through 
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Dates of foundation are given in brackets. 

Owing to the difficulty of obtaining reliable information many figures are approximations, but none are mere copi< 
^ Siberia is not a political division, but is used here for convenience. 
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Kazan and Leningrad is a region of great forests* 
and between a line drawn through Kazan and 
Kiev to the western boundary and the Black Sea 
is the black soil and steppe (grassy plain) region. 
Between these two lines* which meet at Kazan* 
and the western frontier is wooded grassland. 
For physical features of the rest of the Soviet 
Union see Caucasus, Siberia, Transcaucasia, &c. 

Production, Industry, dbc,, of the Somet Union. 
-^Russia is mainly agricidtur^* and the total 
area sown in 1924 was W5*66b*000 acres, the 
chief crops being rye (c. 70,000,000 acres), wheat, 
oats, barley* millet, potatoes, sugar-beet, oil- 
seeds, cotton, flax, and tobacco. The area under 
timber in 1928 was 1,703,946,408 acres, of which 
398,024,585 acres were in Europe. The total 
annual production of timber is c. 255,180,000 
board feet. The mineral wealth is very greats 
especially in The Urals and the Caucasus, and 
comprises iron ore, copper, manganese, zinc, lead, 
and asbestos (from the Urals). Gold is found in 
Siberia. There are several coal-fields, the largest 
being in the Donets region, in the Urals, and 
around Moscow. Petroleum is found at Baku 
and around Grozni in Chechensk. The organiza- 
tion of industry is based on State ownership and 
control, and out of 4215 enterprises employing 
1,171,831 workers in 1924 only 41 employing 
17,837 workers were privately owned. The value 
jf exports in 1923 was 210,600,000 roubles 
[133,200,000 at 1913 prices), and of imports 
187,400,000 roubles (147,900,000 at 1918 prices). 
Exports to and imports from Britain in 1924 
wrere valued at £19,774,000 and £3,860,000 re- 


innumerable institutes and fhculties for medi- 
cine, economics, art, archaeology, workers’ edu- 
cation, &c. The Workers^ and Peasants* Ited 
jaf Volunteers is now fairly well disciplined, and is 
supplemented by a militia which is conscripted. 
The navy is of small value. In the Baltic are two 
dreadnoughts (1911), three cruisers (two old), 
some 15 destroyers, 8 submarines, and a few 
auxiliaries. In the Black Sea are a light cruiser 
(1918) and a few destroyers, and there are also 
one or more small ships in the Caspian, in the 
White Sea, on the Dnieper, and at Vladivostok, 
The flying service has from J|0-60 aerop lanes. 
The total man power of theHarmy, navy, and 
air force is believed to b^562,967 all ranks. The 
principal towns in the Union are Mosco w (the 
capital)* Leningrad, Kiev, Odessa, Kharkov, and 
Kazan. Trade with Russia by way of the Baltic 
passes through Latvia (port of Revel), the railway 
system of which connects with that of Russia. 

Constitution, dbc. — The Russia over which 
Lenin held sway in 1917 was nominally the 
whole of the former Empire except Finland* 
Estonia, Latvia, Lithuania, Poland, and the 
Ukraine. In reality Bolshevik government was 
only secure in the northern part of European 
Russia (i.e. in Muscovy). The success of the 
Bolsheviks in Siberia, Crimea* White Russia, &c., 
was by no means assured (see section on History), 
though opposition was gradually overcome. In 
any case, Russia was declared to be the Rusuan 
Socialist Federal Soviet Republic, the Constitu- 
tion of which was drawn up in 1918. ^his 
Constitution has been the model for all subse- 


spectively. The legal currency unit is the gold 
rouble of 100 kopecks, with a normal value of 
2s. l*6d. (or 9*46 roubles to the £ sterling). 10 
gold roubles = 1 chervonetz. There are in the 
Union 45,044 miles of railway track, and the 
mercantile marine in 1924 had a tonnage of 
421, 130 tons. Of the 153,782 miles of rivers, 
canals, and lakes in European Russia, 20,670 
are navigable for steamers, 7482 for small sailing 
vessels, and 88,739 for rafts. Under the Soviet 
regime the Graeco-Russian (Orthodox) Church 
has been dfsest^lished, though most of the 
people belong to it. It is governed by the Holy 
Synod. All religions may be freely professed, 
and there are many Mahommedans, Roman 
Catholics, Lutherans, and Jews (in the west and 
south-west provinces). Education of all kinds 
(including the theatre) is entrusted to the Com- 
missariat of Education. Education is compulsory, 
and no private schools are permitted. All schools 
belong to the Unified Labour type, and are of 
two classes, for children aged 8-11 and for those 
aged 12-17. In grade I the children make the 
school self-supporting, and in grade II they 


quent Soviet Constitutions and for the Constitu- 
tion of the Soviet Union (see below). It declares 
Russia to be a Republic of Soviets (i.e. councils) 
of Workers’, Soldiers’, and Peasants’ Deputies, 
and all central and local authority is vested in 
these Soviets. Private property was abolished* 
all land being held by the people in common* 
and everything of national importance, all pro- 
duce, live-stock, forests, buildings, means of 
transport, &c., are the property of the State. 

’ (These have been considerably modified, as 
i shown in the section on History, for they proved 
j uneconomic — in fact Bolshevism (q.v.) in its 
entirety is unworkable, and capitalism, private 
[trading, &c., cannot be done without.) Only 
i labourers may bear arms to defend the republic, 
and political rights are granted to all (no matter 
of what nationality) who reside in Russia for 
purposes of labour. All who employ others for 
profit are deprived of the franchise. Every town 
or village has its Soviet, which sends representa- 
tives to the district or provincial Congress. 
These Congresses meet annually, and elect 
Executive Committees to look after the districts 


work as members of the industrial life of the for the ensuing year. The highest authority in 
country. There are 28 universities, as well as the state is the All-Russian Congress cjf Soviets, 
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which consists of delegates from all Town Soviets 
and Provincial Congresses of Soviets. This All- 
Russian Congress elects an AU-Jhtsai m CenfrgI 
Executive Cowmi/ fe c (886 tlS supreme 

fegislative, adminisBativoranS^ controlling body 
in the state. Current affairs are entrusted by the 
Executive to a Standing Committee (Presidium), 
The Central Executive also elects a Council of 
People's Commissaries, which is a Cabinet of 12 
members. Each Commissary has under him a 
council. In time various autonomous Soviet 
Republics arose within Russia, some of them 
independent and some (together with the autono- 
mous regions) federated to the R.S.F.S.R. The 
independent republics, all of which had Con- 
stitutions similar to that of the R.S.F.S.R. 
(indeed all autonomous republics and regions 
have) were Ukraine, White Russia, and the 
Transcaucasian Federation (Armenia, Azer- 
baijan, Georgia). In Dec., 1922, these three 
Soviet Republics and the R.S.F.S.R. formed the 
Union of Socialist Soviet Republics (U.S.S.R.). 
This was joined in 1924 by the Uzbek S.S.R. 
and by the Turcoman S.S.R. (See Turkistan 
BepubUc and consult table on p. 82). All the 
constituent states retain their own ^viet Con- 
stitutions and €k>vemment8, but some com- 
missaries (e.g. War and Foreign Trade) only 
exist in the Union Government, others (e.g. 
Education) only exist in the Government of the 
republic, while some are common to both types. 
By the Union Constitution the Government 
consists of a Union Central Executive Committee 
and a Union Council of People's Commissaries, 
The former is elected annually by the Union 
Congress of Soviets, the supreme authority in the 
Union, and between congresses is the sovereign 
legislative, administrative, and judicial authority. 
It consists of two chambers, the Union Council 
(elected on the principle of proportional repre- 
sentation by the six constituent republics) and 
the Council of Nationalities, composed of 5 
members frx)m every autonomous republic and 
1 member from every autonomous region. The 
Presidium (standing committee) transacts cur- 
rent business. The Union Council of People's 
Commissaries (Cabinet) is answerable to the 
Presidium, which alone makes war, ratifies 
treaties, receives the credentials of foreign 
diplomats, Ac. Each commissary is head of a 
collegium (board) responsible for the work of its 
department. The population ip Russia is ve^ 
mixed, but the ^eater part of the people are 
Slays, the main divisions being Great Russians 
(^tre and north). Little Russians (Ukraine^, 

I and White Russians (White Russia). The Cos- 
‘ sacks and the Ruthenians are Little Russians. 
Other races or elements are Lapps, Samoyeds, 

; Circassians, Georgians, Tatars, Turcomans, Kir- 
^ ghiz, Kalmucks, Mongols, Ac. 


Longtifl^ge.— The Russian language is the most 
important of the Slavonic group of languages, 
and ^spoken by about 120, (KK),pOO p eople, b^h 
in Rus^ and in Gaiiciia and ISukowina. I£ls one 
of the Slavonic frunily of the Aryan or Indo- 
European languages, and as such is a sister of 
Greek, Latin, Sanskrit, German, English, Ac. 
lliere are three distinct dialects of the Russian 
language: (1 ) Great Russian, the basis of literary 
Russian, spoken in its purest form round Moscow; 
(2) Little Russian, or Ukrainian, spoken in the 
south and south-west of the country, and by the 
Ruthenians (it possesses a literature of its own); 
(8) White Russian, spoken in Lithuania and the 
western part of Russia, and showing a transition 
to Polish. Modem Russian has been much 
modified by the introduction of Greek, Tatar, 
and Mongolian terms. It has an alphabet of 
thirty-six letters, a written and printed character 
of a peculiar form, and a pronunciation which 
to the foreigner at first appears rather difficult. 
It has seven cases; three genders in nouns, 
adjectives, and past tenses of verbs; two varieties 
of participles; only three tenses; and a variety 
of augmentatives and diminutives. The absence 
of the article increases the force of the language, 
whieffi is soft, sonorous, remarkable for its 
copiousness, and affords unbounded facility for 
rhyme. — Bibliogeaphy: V. Dahl, Explanatory 
Dictionary of the Living Great Russian Language; 
A, Alexandroff, Complete Russian-English and 
English-Russian Dictionary; Bondar, Simplified 
Russian Method; Y. K. Grot, Philological In- 
vestigoHons; S. K. Bulich, History of Russian 
Philology, 

Literature, — ^The introduction of Christianity in 
988 created some taste for letters among the 
ancient Slavonians, but the chief remains of the 
early literature are frragments of traditionary tales 
in rhythmic verse, which have a certain simi- 
larity to the English, Spanish, and Scandinavian 
ballads. Among the earliest works reduced to 
writing is a book of the Gospels dating from 
1056 or 1057. Early Russian literature is con- 
nected with Kiev, the mother of Russian cities, 
and the memory of its glory, as well as that of 
the Republic of Novgorod, is described in the 
epic songs or bylini (q.v.). The Chronicle of 
Kiev, or The Chronicle of Nestor, was written about 
the end of the eleventh century. The Tatar 
invasion arrested the progress of literature, and 
Russia fell back into barbarism, whence she only 
emerged again after the accession of the House 
of Romanov. The first Russian press was set 
up at Moscow in 1554. The revival of literature 
was at first confined to some crude and feeble 
dramatic porformances, and, towards the dose 
of the seventeenth and the beginning of the 
eighteenth oentmies, to poor imitations of 
French, Genium, and other foreign works* 
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Michael Lomonosov (1712-65) wrote both in 
prose and verse, and did much to originate a 
national literature and to fix the grammar of 
the language. Gabriel Derzhawin (1748-1816) 
distinguished himself highly in lyrical and other 
poetry; and since then many writers have dis- 
tinguished themselves in all departments. It is, 
however, principally to Nicholas Karamsin (1765- 
1826) that Russia owes the more general spread 
of literary taste. The foundation of the Russian 
Academy in 1783, and the issue of its great 
dictionary, also contributed towards it. The 
same perfection which Karamsin gave to prose, 
Ivan Diniitriev (1760-1887) gave to poetry. 
The modern period of Russian literature begins 
with the nineteenth century. Zhukovsky (1783- 
1852) developed Russian verse to its highest 
perfection, introduced romanticism, and de- 
livered it from the overwhelming French influ- 
ence by making literary Russia acquainted with 
English and German poetry. Among poets are: 
Pushkin (1799-1837), the father of modem 
Russian literature; Lermontov (1814-41), whose 
novel A Hero of Our Time is a masterpiece; 
Koltsov (1809-42); Nekrasov (1821-78); Nadson 
(1862-87); and Krylov (1768-1847). Among 
novelists of the nineteenth century are: Gogol 
(1809-52), who was the first to make Russian 
literature famous; Turgeniev (1818-83); Dos- 
toievsky (1821-81), the great psychological 
novelist; Tolstoy (1828-1910) (q.v.); Gontcha- 
rov (1812-91 ), the author of Oblomovi Pisemsky 
(1820-81); Grigorovitsh (1822-99); and Gorky 
( 1868-) (q.v. ). Among dramatists are: Griboyedov 
(1795-1829), Ostrovsky (1823-86), Alexei Tol- 
stoy (1817-75), and Chekhov (1860-1904). The 
father of Russian literary criticism was Byelin- 
sky (1810-48). Of the numerous recent Russian 
authors space permits us to mention only a few: 
Andreev, Artsybashev, Chirikov, Korolenko, 
Kuprin, Merezhkovsky, and Potapenko. — ^Bib- 
liography: S. A. Vengerov, Biographic Dic- 
tionary of Russian Writers; Pypin and Sparso- 
vich, History of Russian Literature; P. Polevoy, 
History of Russian Literature in Biographies and 
Essays; M. de Vogti^, The Russian Novel; S. 
Persky, Contemporary Russian Novelists. 

Music. — At the present time there is no more 
interesting group of composers than the Russian 
school, for their works possess in a remarkable 
degree originality, character, freshness of ideas, 
charm, and effectiveness for the medium for 
which they are written. 

The history of Russian music may be said to 
commence with Mic hael GUnka jJ^^ In 

the century preceding Glinka’s birfJi' Italian 
music had been dominant throughout Europe. 
The beautifiil and characteristic national music 
of Russia (which we can now study in the fine 
collections made by Balakirev and Rimsky- 


Korsakov) was utterly neglected, and was not 
revived until the great wave of patriotic enthu- 
siasm following the Napoleonic invasion and 
retreat of 1812, and came to its own in the virile, 
characteristic work of Glinka. His famous opera 
A Life for the Czar became immensely popular, 
and opened the way for truer national ideals. 
The work was carried on with energy and en- 
thusiasm in the next generation by a little group 
of very gifted composers: Balakirev (1887- 
1910), Borodin (1884-87), Cesar Cui (1885-1918), 
Moussorgsky (1839-81), and Rimsky-Korsakov 
(1844-1908). This group became known as 
* The Five ’; their ideals combined the charac- 
teristic beauties of Russian folk-song with the 
technical mastei^’’ of Western musical art. The 
splendid achievement of this group of composers, 
and especially that of Moussorgsky and Rimsky- 
Korsakov in opera, is now recognized as amongst 
the most important in the history of modern 
music. 

The fine contemporary work of Tchaikovsky 
(1840-93), especially in the domain of sym- 
phony and orchestral writing, is now so well 
known that here we hardly need do more than 
record his sure place in Russian musical art. 

Among the most distinguished successors of 
this briUiant company are Arensky (1861-1906) 
a pupil of Rimsky-Korsakov, a versatile com- 
poser who excelled in writing for orchestra, 
chamber music, and piano pieces. Glazounov 
(1865-), in whom we have a symphonist of the 
first order. A pupil of Rimi^y- Korsakov, he 
succeeded his distinguished teacher as director 
of the Petrograd Conservatoire. Rebikov (1866-) 
has written much piano music of great interest 
and charm. Scriabin (1871-1915), one of the 
most discussed personalities of the present time, 
has written a large quantity of piano music, 
and several symphonic pieces for orchestra. 
Rachmaninov (1873-), one of the most gifted 
members of the younger Russian school, has 
distinguished himself in the triple capacity of 
composer, conductor, and pianist. Glifere (1875-) 
has written some excellent chamber music, 
and many attractive and characteristic piano 
pieces. 

History, — ^The early history of Russia is very 
obscure, but the Slavs or Russians were con- 
quered by a body of Scandinavians known as 
Varangians, the first of whom was Rurik (862- 
879). The introduction of Christianity is attri- 
buted to Vladimir I (980-1015). In this Varan- 
gian period Russia was a federation of little 
states, Novgorod and Kiev being the two chief 
centres. Consolidation was effected by the 
Tatars, who first appeared in 1224, though their 
conquest under Batu Khan did not begin till 
1288. They subdued all the little Slav states 
except the Republic of Novgorod; the princes 
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of Moscow gained an ascendancy over the other 
states, and formed the nucleus of a central 
sovereignty. The Tatar supremacy lasted till 
about 1480, when Ivan III (1462-1505) suc- 
ceeded in throwing off their yoke. He conquered 
Novgorod in 1478. The reign of Ivan IV * The 
Terrible ’ (1538-84) is of great importance. 
In 1547 he assumed the title of Tsar. He con- 
quered Kazan and Astrakhan, and began the 
conquest of Siberia. The accession of the House 
of Romanov took place in 1613, when the 
States-General elected Michael Romanov as 
ruler. He was succeeded by his son Alexei 
(1645-76) and by his grandson Feodor III 
(1676-82). On Feodor’s death his brother, 
Ivan V, and his half-brother, Peter the Great, 
became joint-rulers. Peter was sole ruler from 
1689 to 1725. He completed the conquest of 
Siberia, waged successful war with Charles XII 
of Sweden, and gained the territories on the east 
shore of the Baltic. He founded St. Petersbui^ 
in 1703, and made it the capital in place of 
Moscow. 

Peter the Great was succeeded by his wife, 
Catherine I (1725-7), after whom came 
Peter’s grandson, Peter II (1727-30), Anna 
(1730-40), Ivan VI (1740-1), and Eliza- 
beth (1741-62), daughter of Peter I. A part 
of Finland was obtained in 1743, and Russia 
took part against Prussia in the Seven Years’ 
War. Peter III (1762) was deposed and mur- 
dered by his wife, Catherine II (1762-96). 
She added to the empire by the three partitions 
of Poland (1772, 1793, 1795), gave protection to 
Georgia (1788), and incorporated Courland 
(1795). The Crimea was freed from Turkey in 
1774 and annexed by Russia in 1783. 

In the Napoleonic period Russia took an 
important part in the general history of Europe. 
Catherine’s son and successor, Paul I (1796- 
1801), joined the second coalition against Napo- 
leon, and a Russian army operated with some 
success in Italy and Switzerland, but in 1800 
Paul formed an alliance with Napoleon. He 
was murdered in 1801, and his son, Alexander I 
(1801-25), succeeded to the throne. Alexander 
joined Austria, and afterwards Prussia, against 
Napoleon. The battle of Eylau (1807) was 
drawn, but at Friedland, in the same year, 
Russia was heavily defeated. Alexander then 
concluded the Peace of Tilsit with Napoleon, 
but ultimately broke with him, and Napoleon 
made his disastrous march to Moscow in 1812. 
The Russians co-operated in the later operations 
against France, and by the Treaty of Vienna 
(1815) Poland was given to Russia as a sub- 
ordinate kingdom. By the Treaty of Frederiks- 
havn (1809) Finland was ceded by Sweden to 
Russia, but it kept its own Constitution. Geoigia 
was frilly incorporated with the empire in 1801. 


A war with Turkey, ended by the Treaty of 
Bucharest (1812), gained Bessarabia for Russia; 
and the Treaty of Tiflis (1813) deprived Persia 
of some territory in the Caucasus. Alexander 
began his reign with liberal measures, but sub- 
sequently he became more and more reactionary 
and despotic. The reign of his brother, Nicholas 
I (1825-55), was one of thorough reaction. 
Poland revolted in 1880, and was deprived of its 
Constitution. Nicholas co-operated with Britain 
and France at Navarino (1827), and by making 
war on Turkey (1828-9) assisted in freeing 
Greece. The Treaty of Adrianople (1829) gave 
Russia an accession of territory at the expense 
of Turkey. Further designs on Turkey led, in 
1854, to the Crimean War (q.v.), but it was not 
concluded till after the accession of Alexander 
II. The Treaty of Paris (1856) neutralized the 
Black Sea and restored Bessarabia to the Porte. 
The reign of Alexander II (1855-81) is one of the 
most important in Russian history. Russia’s 
failure in the Crimean War caused her rulers 
to turn their attention to home affairs, and 
to initiate a period of reform. The millions of 
serfs in the empire were liberated by the emanci- 
pation decree of 1861. The judicial system was 
reorganized on modern lines, and jury trial was 
introduced. An insurrection in Poland in 1863 
led to the withdrawal of its separate government, 
and in 1868 Poland was completely incorporated 
with Russia. Compulsory military service be- 
came law in 1874. The government of the Baltic 
provinces was incorporated with that of Russia 
in 1876. The reforming energy of the Govern- 
ment was exhausted by about 1866, and fear of 
its own work caused it to adopt a reactionary 
policy. From this time Nihilism (q.v.) became 
a notable force in Russian politics, and its increas- 
ing strength led Alexander to make Loris Melikov 
practically dictator in 1880. Melikov recom- 
mended a policy of moderate reform, and 
Alexander was about to issue a decree calling 
an assembly of notables when he was assassi- 
nated in St. Petersburg in March, 1881. Alex- 
ander’s reign witnessed a great advance of the 
empire in Central Asia and the Far East. Khiva 
and Bukhara were made vassal states; Khokand, 
Tashkent, and Samarkand were conquered; and 
China ceded to Russia her present Amur and 
coast provinces on the Pacific and the northern 
half of Sakhalin, in addition to trading and other 
rights. The southern half of Sakhalin was 
obtained from Japan in 1875 in exchange for the 
Kurile Islands. Alaska was sold to the United 
States in 1867. In the three great Prussian wars 
of his reign Alexander maintained strict neu- 
trality, but without concealing his friendliness 
to Prussia. He took advantage of the Franco- 
German War to free himself from the Black Sea 
clauses of the Treaty of Paris (1856). The Russo- 
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Turkish War of 1877-8 was partly the outcome of 
Pan-Slavism (q.v.)» It led to the Treaty of Berlin 
(1878), under which Russia recovered Bessarabia. 
Alexander II was succeeded by his son, Alexander 
III (1881-94), who soon reversed ^s father’s 
liberal policy. Press freedom disappeared com- 
pletely, and the universities were again repressed. 
The powers of the zemstvos were severely re- 
stricted in 1890, and the direct representation 
of the peasants on them was abolished. The 
dumas were deprived of all real independence in 
1892. Alexander II’s judicial reforms were partly 
undone, and the village communities (mirs) were 
brought under the more direct control of the land- 
owners. Russification was vigorously pursued in 
Poland and the Baltic Provinces, and in 1890 
the first steps towards the Russification of Fin- 
land were taken. Alexander III was not friendly 
to Germany, but avoided hostilities more serious 
than those of a tariff war, although the Bulgarian 
crisis of 1885 subjected their relations to a severe 
strain. Russia and France now began to draw 
close together, but a Franco-Russian alliance was 
not officially admitted till 1896-7. Merv was 
annexed in 1884, and the occupation of Penjdeh 
in 1885 nearly led to war with Britain. Alexander 
III escaped several attempts at assassination, 
and died of disease in Nov., 1894. 

After the reign of Alexander III comes the 
fatehil reign of his son, Nicholas II, the last of 
the Romanovs. In 1896 China granted permis- 
sion to carry the Siberian Railway (begun in 1889) 
through Manchuria to the Far Eastern Russian 
seaport Vladivostok. In Dec., 1897, in conse- 
quence of the Germans having extorted Kiao- 
chow from China, Russia occupied Port Arthur, 
and in the following year she obtained from China 
a lease of it and some neighbouring territory, 
although in 1895 she had taken the chief part in 
preventing Japan from taking it as a prize of 
victory. She shared in the international expedi- 
tion to China in 1900, and herself suppressed 
risings in Manchuria with the utmost cruelty. 
Professing to be ready, and even anxious, to 
evacuate Manchuria as soon as possible, she was 
preparing for virtual annexation, but her aggres- 
sive action in Korea aroused Japan and led to the 
war of 1904-5. (See Japan,) By the Treaty of 
Portsmouth (New Hampshire, 1905), which 
ended this war, Russia lost all influence in Man- 
churia, Korea, and China, and had to cede to 
Japan Port Arthur and its territory, and also 
Southern Sakhalin. In 1898 the Tsar sent a 
proposal to all the Powers suggesting a conference 
on armaments, and the result was the notable 
Peace Conference at The Hague in 1899. The 
machinery created by this conference proved 
sufficient to settle peaceably the serious dispute 
with Britain which arose out of the firing of 
Russian warships on British fishing-vessels at 


the Dogger Bank in Oct., 1004. Nicholas II’s 
internal policy was, on the whole, reactionaiy. 
Representatives of the zemstvos met in Nov., 
1904, at the invitation of the Tsar, and formu- 
lated a programme of reforms. Similar demands 
were made by gatherings of professional men, 
and by working-class organizations. A great 
strike occurred in St. Petersburg, in Jan. 1905, 
and the strikers, led by a priest named Gapon, 
marched unarmed on Sunday, 22nd Jan., 1905, 
to present an address to the Tsar at the Winter 
Palace. The Tsar had fled to Tsarskoe Selo, and 
the crowd were shot down and sabred without 
mercy. This was followed by a period of disorder 
approaching chaos throughout European Russia. 
In Aug., 1905, the Tsar issued a manifesto order- 
ing the election of an imperial representative 
Duma; in September Caucasia, and especially 
Baku, was the scene of terrible disorders, during 
which the oil industry suffered severely. Near 
the end of October a general railway strike 
rendered the autocracy almost powerless, and 
on doth Oct. the Tsar was compelled to promise 
complete liberty and self-government. Count 
Witte became president of a reorganized Council 
of Ministers, with instructions to form a Reformist 
Cabinet. The general strike in Finland compelled 
the Tsar to restore Finland’s Constitution and 
liberties. The bureaucrats attempted to discredit 
the reform movement by instigating attacks on 
Jews, and other outrages, especially in Odessa, 
where the authorities permitted appalling atro- 
cities. The Imperial Duma, promised in 1905, 
was duly elected early in 1906, and held its first 
meeting on 10th May at St. Petersburg. It 
was dissolved later in the year because too 
liberal, and a second one, elected in 1907, met 
the same fate. By various devices the Govern- 
ment managed the election of a less advanced 
Duma late in 1907. The third Duma lasted till 
1912, and a fourth Duma was elected which was 
in existence when the European War broke out. 
The demands of the Duma for reform became 
more and more definite. In July, 1914, street 
demonstrations and strikes became numerous. 
With the outbreak of the war the people rallied 
to the support of the Government, which pro- 
mised concessions and reforms. These promises 
were never kept. On the contrary, in consequence 
of the successfiil Russian campaign in Galicia, 
the autocratic Government became more firm 
and stiff-necked. 

In March, 1917, riots took place in Petrograd 
and other centres, and the troops began to join 
the revolutionaries. A Provisional Government 
was set up with Prince Lvov as Premier and 
Kerensky as Minister of Justice, and on 15th 
March the Tsar abdicated at Pskov. A Council 
of Workmen's and Soldiers^ Delegates had been 
formed by the Petrograd mob, but in May a 
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^ ^putinn ministry took office (Lvov, Kerensky, Debt r^udiated, cq>ital transferred to M<^w, 
and two Sodaliste). This ministry was pro-war. Tsar and imperial family murdered, and the 
Kerensky became Premier in August, and in Church disestabJished and its property oonfls- 
November a Bolshevik coup d'itat was carried cated. The Reds invaded Siberia, the Ukraine, 
through in Petrogiad, Lenin, with Trotsky as the Cossack territory, and the Baltic States, 
Foreign Minister, assuming control. The Bol- while Entente troops landed at Archangel 
sheviks demanded peace from Prince Leopold and Murmansk (Aug., 1918). Anti-Bolshevik 

Governments had been organized 
in Siberia, the chief being that at 
Omsk, under the presidency of Ad- 
miral Koltchak. This was put down 
in 1010 and 1020, in spite of the 
able assistance of a Czechoslovakian 
force. In 1020, after the withdrawal 
of the British, Archangel was en- 
tered, the Ukraine, which had been 
an anti-Soviet state under German 
protection, was overrun by Reds, 
Wrangell was defeated in the Crimea, 
and Balahovitsh was defeated in 
White Russia. Meantime Russia 
had been organized on the most 
extreme principles of socialism and 
class-hatred, and a veritable reign 
of terror was in progress. In Dec., 
1020, an Agrarian Law compelled the 
peasants to give to the State all agri- 
cultural produce which they did not 
themselves require. Early in 1021, 
however, a series of strikes and a 
seamen’s mutiny at Kronstadt made 
it clear that a complete reversion 
of economic policy was necessary. 
Therefore concessions were granted 
to capitalists, peasants were allowed 
to barter and sell grain (but had 
to pay taxes), private ownership of 
land was recognized, and private 
trading was allowed. Foreign trade 
now began to revive. At this time 
the Bolshevists got a firm hold on 
Persia, Afghanistan, and China, 
several Soviet states were foimded 
in Siberia, Georgia was occupied, 
and Armenia and Azerbaijan be- 
came Soviet Republics. 

In 1922 the necessity of increas- 
ing production and trade led many 
leading Bolsheviks to recommend 
the denationalization of industry, 
of Bavaria,^ and abjectly surrendered at Brest For the purpose of attracting foreign capital and 
Litovsk. (For extent and development of Lenin’s fostering trade a Russian delegation attended the 
rule, see also section on Constitution,) The conferences at Genoa and The Hague, but with 
Constituent Assembly met in 1018, but the no positive results beyond the Rapallo Treaty 
Bolsl^vil^ being a small minority, were de- establishing trade relations with Germany, 
^ted. They were in power, however, so the Russians were also present at Lausanne (1022, 
Assemby was dissolved and a period of terrorism, 1028) to discuss the Straits question. In 1022 
the Red Guards overran the country, Russian influence in the Far East continued to 
» ^*T rapidly thereafter. The advance, and Red forces occupied Vladivostok, 

Brest Litovsk Treaty was ratified, the National which, with Japanese help, had held out. At 
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this time the Tchdea, now known as the Ogpu 
(a red inquisition founded in 1917 by Dsher* 
shinsky), was really in power. €!onscription was 
introduc^ in 1922^ the Union of Soviets (see 
above) was formed, and there was severe Church 
persecution. In 1928 trade with Britain revived 
considerably, and in 1924 the Soviet Government 
was recognized de jure by the British Govern- 
ment. Lenin died in 1924 and was succeeded 
by Bykov, though the real power was in the 
hands of Kamenev, Zinoviev, and Stalin. In 
1924 Trotsky, who was Commissaiy for war, fell 
into disfavour, and in 1925 was removed from 
office. He was exiled in the Caucasus but soon 
returned, and in 1926 he and other discredited 
leaders (notably Radek and Zinoviev) com- 
menced a campaign of opposition to Stalin, who 
succeeded Bykov. This dissension in the Bol- 
shevist camp was all the more grave coming, 
as it did, at a time when the Russian Govern- 
ment was beginning to recognize that Bolshevism 
in its entirety was im workable. In 1925 Krassin 
became Soviet representative in Britain; a post 
which he held till his death in 1926. In 1925 
and 1926 Soviet intrigue was active in China and 
Central Asia, and the Moscow Government ac- 
tively supported the Cantonese (Southern) forces 
in the Chinese civil war. For maps see coloured 
maps of Europe and Asia* — Bibuography; 
Soviet Russia (a descriptive booklet issued by 
H.M. Stationery Office); Segal and Santalov, 
Commercial Year Book of the Soviet Union; A. 
MacCallum Scott, Beyond the Baltic; Mrs. Philip 
Snowden, Through Bolshevik Russia; S. N. 
Prokopovich, The Economic Condition of Soviet 
Russia; W. R. Morfill, Russia (The Story of the 
Nations); The Russian Empire (Peace Handbook^ 
vol. ix, issued by H.M. Stationery Office) deals 
with the geography, politics, and political 
history and economics of Russia up till the 
Revolution, and is furnished with bibliographical 
references. 

Russia Leather is prepared chiefly from cow- 
hides tanned with willow, poplar, and larch 
bark, and is saturated with birch-bark oil, which 
gives it its peculiar odour. Being strong, and 
proof against water and insects, it is much used 
for bookbindings, hand-bags, and fancy articles. 

Rust, the reddish-brown scale of hydrated 
ferric oxide (see Iron) formed on iron exposed 
to the air. The first coating of oxide does not 
protect the iron from further oxidation; it is 
otherwise with copper or zinc. Rusting is pre- 
vented by coating the surface with some pro- 
tecting material, vaseline or black-lead for small 
articles, tin or zinc for sheets (see Galvanized 
Iron); certain paints and oils are also used. 

Rustchuk, Ruschuk, or Rus84, a town of 
Bulgaria, capital of the department of Russ^, 
on the Danube, opposite Giurgevo; served by 


railway direct to Varna. Rustchuk is the chief 
Bulgarian port on the Danube, having exports 
and imports of cereals, flour, tobacco, and 
carpets. Soap, pottery, earthenware, and 
cement are manufactured. Rustchuk is of con- 
siderable strategic importance, but the forti- 
fications were almost destroyed by Russian 
bombardment in 1877-8, and were dismantled 
by order of the Congress of Berlin. Pop. (1921), 
41,570 (about 9000 being Turks). 

Ruta'cesB, a natural order of polypetalous 
dicotyledons. They are shrubs or trees, rarely 
herbs, the simple or compound leaves dotted 
with glands, often having a strong heavy smell. 
About 700 species are known, occurring most 
abundantly in Australia and South Africa. 

Ruth, Book of, a canonical book of the Old 
Testament. The date of the history and the 
name of its writer are unknown, but it is prob- 
ably of a date subsequent to the captivity. 

Ruthenia (Carpathian Ruthenia), a province 
of Czecho-Slovakia formerly known as Hunga- 
rian Ruthenia, mainly inhabited by Ruthenes. It 
includes, roughly, the former Hungarian counties 
of M&ramaros, Bereg, and Ugocsa, and is bounded 
on the north-east by the Carpathians from 47® 
58" to 49° N. lat., on the south by Transylvania, 
and on the south-west by Hungary. Physio- 
graphy* — M&ramaros and north-eastern Bereg 
are mountainous. The rivers flow in a south- 
westerly direction to join the Theiss, or its tribu- 
tary the Viss6; in Bereg the Latorcza is the 
principal tributary. Eastern Ruthenia is a land 
of narrow valleys and torrential streams. The 
typical alluvial and loess soils of the Alfdld 
(Central Hungarian Plain) are represented in 
Ugocsa and south-west Bereg. Production , — 
Gold and silver, copper, and lead are found in the 
Carpathians; rock-salt is also worked in the sub- 
montane regions. Maize, wheat, oats, rye, and 
barley are the chief cereal crops. There is some 
forestry. Towns, — ^The chief towns are Munka- 
6evo and U2horod. Area, 4908 sq. miles; pop. 
(1921), 605,781. 

Ruthe'nians, Russinlans, Russniaks, Red 
or Little Russians, a term applied to the 
Slavonic tribes inhabiting the former Austro- 
Hungarian Empire, i.e. Eastern Galicia, Buko- 
wina, and North-Eastern Hungary, and also the 
east of Czecho-Slovakia, and the Kolomea district 
in Poland. The total number of Ruthenians 
amounts to 3,800,000. They live almost exclu- 
sively by agriculture, and their state of civiliz- 
ation is still very low. They belong for the most 
part to the United Greek Church, and in politics 
their Russian proclivities made them a disruptive 
force which helped in breaking up the former 
Austro-Hungarian Empire. 

Ruthe'nium, one of the platinum metals. It 
closely resembles platinum, and is usually found 
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in association with this metal. It is a hard, white 
metal, with specific gravity 12*8, and is not 
readily fiisible. Symbol, Ru; atomic weight, 
101*7. 

Rutherford, Sir Ernest, British physicist, 
was born in New Zealand in 1871. In 1894 he 
won a science scholarship, with which he pro- 
ceeded to Cambridge, entering Trinity College 
and carrying on research work at the Cavendish 
laboratory. In 1898 he went to Canada as 
professor of physics in McGill University, where 
he began his investigations on radio-activity. 
These were continued at Manchester, whither 
he was transferred in 1907. Rutherford was 
elected f.r.s. in 1908, knighted in 1914, and 
appointed to the Cavendish chair of experimental 
physics at Cambridge in 1919. He was awarded 
the Rumford Medal in 1905, and the Nobel Prize 
for chemistry in 1908. Besides many memoirs, 
chiefly relating to atomic structure and disinte- 
gration, and conduction of electricity in gases, 
he has published Radioactivity, Radioactive 
Transformations, Radioactive Substances and 
their Radiations, 

Rutherford, or Rutherfurd, Samuel, Scot- 
tish divine, born about 1600, died 1661. He took 
a prominent part in the drawing up of the 
National Covenant. In 1689 he became pro- 
fessor of divinity, and in 1649 principal of the 
new college, St. Andrews. He published numerous 
politico-theological treatises. The most famous 
of these is Lex Rex, which on the Restoration 
was publicly burned. His Familiar Letters, pub- 
lished after his death, have been frequently 
reprinted. 

Ruth'erglen, a royal and municipal burgh of 
Scotland, in the county of Lanark, 2 miles south- 
east of Glasgow, on the left bank of the Clyde,* 
served by the Caledonian Railway and by tram 
from Glasgow. There are chemical-works and 
dye-works, a paper-mill, a pottery, a building- 
yard for small steamers; and in the vicinity 
coal-mines. Rutherglen was erected into a 
royal burgh by David I about 1126. Pop. 
(1921), 24,700. 

Ruthin, Rhuddin, or Rhuth 3 m, a municipal 
borough of Denbighshire, North Wales, on the 
Clwyd. Near it are the remains of a magnificent 
old castle called Rhyddin, or Red Fortress. Pop. 
(1921), 2770. 

Ruthyen, Raid of, in Scottish history, an 
act of treachery by which the Earl of Gowrie 
and his party, in 1582, secured for ten months 
control over the person of James VI, then only 
sixteen years of age. The young king was set 
free by the opposition party, and the Earl of 
Gowrie was beheaded. 

Rutile, a hard mineral, usually reddish, con- 
sisting of titanium dioxide cr 3 rstallized in the 
tetragonal system. Its high specific gravity (4*2) 
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causes it to accumulate in alluvial sands; it is 
the chief source of titanium. It is abundant in 
microscopic crystals in granitoid rocks. 

Rutland, or Rutlandshire, the smallest of 
the English counties, surrounded by the counties 
of Lincoln, Leicester, and Northampton; area, 
152 sq. miles. It is traversed by the Midland and 
the London & North-Western Railways. The 
county is devoted mainly to hunting and to 
agriculture, and is famous for its sheep, wheat, 
and cheese, much of the latter being sold as 
Stilton. The county town is Oakham. Pop. 
(1921), 18,368. 

Ruwenzori, a great mountain massif of 
Central Africa, running n.n.e. and s.s.w. for 
about 70 miles between Lake Edward to the 
south and Lake Albert to the north, with a 
greatest breadth of 80 miles, and forming a 
portion of the boundary between the Protec- 
torate of Uganda and the Belgian Congo. Ru- 
wenzori drains entirely into Lake Albert. It 
rises in its highest peak to an altitude of 16,815 
feet. The snow peaks embrace an area of 55 
sq. miles. The glaciers are comparatively small 
and do not descend below 14,700 feet altitude, 
which is the permanent snow-line. The striking 
feature about them is their existence in a latitude 
less than half a degree north of the equator. 
Ruwenzori is seldom visible during the dry 
seasons, being usually enveloped in a dense haze. 
When Stanley discovered Lake Edward in 1875 
he failed to pierce this mist, and it was not until 
he returned with the Emin Relief Expedition of 
1888 that he was rewarded by being the first 
European to see Ruwenzori. In 1906 the Duke 
of the Abruzzi passed six weeks in exploring the 
snow-capped peaks, and by this means a com- 
prehensive map was produced for the first time. 
Some attempts have been made to identify 
Ruwenzori with Ptolemy’s * Mountains of the 
Moon which were supposed to feed the Central 
African (Nile) lakes from their snowy wastes, 
but this hypothesis is not generally accepted. 
See Uganda; Toro; Nile; Semliki; Rudolph, 
Lake; &c. — Bibliography: Sir H. M. Stanley, 
In Darkest Africa; D. W. Freshfield, Towards 
Ruvoenzori; H.R.H. The Duke of the Abruzzi, 
The Snows of the Nile (in Geographical Journal, 
vol. xxix, 1907, with map). 

Ruyadaal (rois'd&l), or Ruysdael, Jacob van, 
Dutch painter, bom at Haarlem probably about 
1625, died in the poorhouse of his native place 
1682. His paintings, but little appreciated during 
his lifetime, are now highly valued. Fine ex- 
amples are to be seen in the National Gallery at 
London, and' in the Louvre at Paris. Landscapes 
with dark clouds hanging over them, or lakes and 
rivulets surrounded by overhanging trees, are his 
subjects. 

Ry'an, Loch, an arm of the sea, on the north- 
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west of Wigtownshire, Scotland, extending inland 
about 0 miles, varying from 2 to 4 miles in 
breadth, and affording safe anchorage. At the 
head of the loch lies Stranraer. 

Ryde, a municipal borough and watering- 
place of England, opposite Spithead, on the 
north-east coast of the Isle of Wight. It is the 
northern terminus of the Isle of Wight Rail- 
way, and is served by steamers to Portsmouth, 
Southsea, Portsea, Stokes Bay, Cowes, and 
Southampton. It is the largest town in the 
island. Pop. 10,700. 

Rye (Secdle cereale^ nat. ord. Graminese), an 
esculent grain bearing naked seeds on a flat ear, 
with awns like barley. It is a native of the 
Levant. It thrives in climates and in soils which 
forbid wheat; requires less manure, and ripens 
faster. It is extensively grown in Northern 
Europe, and rye bread is the chief food of the 
labouring classes in many parts of Russia, 
Sweden, Norway, Denmark, Holland, and 
Prussia. The grain is used in the manufacture of 
Hollands gin. The straw is long and flexible, 
and is used by brick-makers and thatchers, also 
for stuffing horse-collars, &c., and for making 
baskets and straw hats. Rye is subject to a 
disease called ergot, which renders it dangerous 
for food. See Ergot, 

Rye, a municipal borough of England, in the 
county of Sussex, one of the Cinque Ports, on 
the River Rother, The town is very ancient. 
In Roman times it was surrounded by the sea. 
Pop. (1921), 3920. 

Rye- grass, the common name of a number 
of species of the genus Lolium, a genus which 
includes not only some of the most useful grasses. 
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but also some of the most noxious weeds. These 
grasses are readily known by the many-flowered 
sessile spikelets, arranged edgewise and alter- 
nately upon a zigzag rachis. The useful species 
are the Lolium perenne and the Lolium Itdlicum 
or Italian rye-grass. The weeds are the L. Umu- 
leniumt or common darnel (q.v.), and its allies. 

Rye-house Plot, in English history, a con- 
spiracy, planned in 1683, the immediate object 
of which was to assassinate Charles II and his 
brother, the Duke of York (afterwards James 
II), as they returned from the Newmarket races. 
The plot failed owing to the king and his brother 
happening to return from Newmarket earlier 
than was expected. The detection of the plot 
led to the arrest on a chaige of high treason 
of William, Lord Russell, Lord Essex, and 
Algernon Sidney, who were in no way connected 
with it. Essex put an end to his own life in the 
Tower, while Russell and Sidney were beheaded, 
as also Lieutenant-Colonel Walcot, one of the 
real contrivers of the plot. 

Rymer, Thomas, English critic and antiquary, 
bom 1641, died 1718. As Historiographer Royal, 
he was entrusted by the Government with the task 
of making a collection of public treaties from 
the year 1101, which he began to publish in 1704. 
He completed fifteen volumes, and five more 
were afterwards added by Robert Sanderson. 
This work, usually referred to as Rymer’s Foedera, 
is a valuable source of history for the period it 
covers. 

Ryukyu, or Luchu Islands, a Japanese fes- 
toon of fifty-five islands extending between 
Kyushu and Taiwan (Formosa). Area, 941 sq. 
miles; pop. 500,000. 
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S, the nineteenth letter of the English alpha- 
bet, representing the hissing sound produced by 
emitting the breath between the roof of the 
mouth and the tip of the tongue placed just 
above the upper teeth. From this circum- 
stance it has sometimes been reckoned among 
the linguals (as the tongue is essential in its 
pronunciation), sometimes among the dentals 
(as the teeth co-operate in producing the 
hissing sound). More descriptively it is classed 
as a sibilant. It has a twofold pronunciation 
— sharp or hard, as in sack, sin, fhis, thusi and 
soft or sonant (when it is equivalent to 2 ), as 
in muse, wise, 

Saale (z&l^), the name of several German 
rivers, the most important of which is that which 
\ rises on the north side of the Fichtelgebirge, in 
the north-east of Bavaria, and joins the Elbe 
yfter a course of about 220 miles. It passes the 


towns Hof, Jena, Naumburg, Merseburg, and 
Halle, and is of great commercial importance. 
It is partially canalized. 

Saar, a river of France, Germany, and the 
* Saar Valley a right-bank tributary of the 
Moselle, rises in the Vosges Mountains, in the 
French department of Bas-Rhin, and joins the 
Moselle at Konz after a course of 150 miles. It 
passes through the Saar coal-fields, which aie 
served by the Saar Canal, joining the river at 
Sarreguemines, and conununicating with the 
Rhine-Marne Canal at Gondrexange. 

Saarbruck, a town of the Saar Valley area, of 
which it is the seat of the Commission (see Saar 
Valley) and the administrative centre. It stands 
on the left bank of the Saar, and is served by 
the main railway line running north-east between 
Metz and Bingen (for Mayence), and by a direct 
line to Ludwigshafen and the ^ine. The town 
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is the centre of the Saar coal- and iron-fields* 
Pop. 105,000. 

Saargemiind. See Sarreguemines. 

Saarloula, a town of the Saar Basin, on the 
Saar, 40 miles south of Treves, on the Saarbmck- 
Trfeves railway line. Pop. 8000. 

Saar Valley, a district of Europe, lying be- 
tween the French department of Moselle and 
the detached South German enclave of Olden- 
burg, which, in accordance with the Treaty of 
Versailles (28th June, 1919), will be governed for 
fifteen years, ending in 1984, by a Commission of 
five members appointed annu^ly by the League 
of Nations. The Commission sits at Saarbruck, 
and comprises one French member, one chosen 
from the Saar population, and three others of 
any nationality excepting French or German. 
In 1984-5 a plebiscite will be taken, with three 
courses open: (1) maintenance of the status quo, 
(2) union with lS*ance, (8) union with Germany. 
The great value of the Saar Basin li^ in its 
extensive coal-field, the exclusive exploitation of 
which (excepting the mine at Frankenholz) was 
granted to France by Article 45 of the Treaty 
of Versailles, by way of compensation for the 
war-time destruction of the mines of Northern 
France. Before the European War the Saar coal- 
field was the State-operated property of Ger- 
many and Bavaria (Palatinate), and the value 
of the mines is written up against the Allied 
reparations account. The total reserves of coal 
above the 6000 -feet level are estimated at 
16,500,000,000 tons, extending over an area of 
520,000 acres; 9,410,448 tons were produced in 
1920. The Saar coal is of inferior quality. 
Iron and steel industries and some pottery and 
ceramic art industries rank next In order of 
importance. The chief towns are Saarbruck, 
Volklingen, Saarlouis, Dillingen, and Merzig, 
all in the valley; Neunkirchen is an indus- 
trial centre; Sulzbach, Dudweiler, and Fried- 
richsthal are mining communities. Area of 
the Saar Basin, 751 sq. miles; pop. 660,000 
(approximately). 

Saba, a small Dutch West Indian island, 
governed as a dependency of Cura 9 ao. It con- 
sists of a single volcano cone, furrowed by deep, 
wooded, and fertile valleys, producing sugar, 
cotton, coffee, and indigo. Area, 5 sq. miles; 
pop. (1921), 1-670. 

SabadeU% a manufacturing town of Spain, 
in the province of Barcelona, on the River Ripoll. 
Wool and cotton spinning and weaving are 
chiefly carried on. Pop. 23,000. 

Sabadilla, Cebadilla, or GevadlUa, the 
dried ripe see^ of Schoenoccadm officinale (Asa- 
gnea officinalis of Lindley), a plant of the lily 
family growing in Mexico and Central America. 
The seeds are long, blackish-brown outside, white 
inside, of an acrid and burning taste, but without 
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smell. Sabadilla powder is used as a vermifoge. 
See Veratrine. 

Sabbath (a Hebrew word signifying rest), is 
the day appointed by the Mosaic law for a total 
cessation from labour, and for the service of 
God, in memory of the circumstance that God, 
having created the world in six days, rested on 
the seventh. Sabbath is not strictly synonymous 
with Sunday. Sunday is the mere name of the 
day; Sabbath is the name of the institution. 
Sunday is the Sabbath of Christians; Saturday 
is the Sabbath of the Jews and some minor 
Christian sects. The first notice in the Old 
Testament pointing to the Sabbath occurs in 
Gen, ii, 2, 8; but the first formal institution of 
the day as a holy day and a day of rest is recorded 
in Escod, xvi, 22-26, on the occasion of the 
children of Israel gathering manna in the wilder- 
ness. The Sabbath began at sunset on Friday 
and ended at sunset on Saturday. On the Sab- 
bath the Jews were not allowed to go out of the 
city farther than 2000 paces, that is, about a 
mile, and this distance was called a Sabbath-day's 
journey. In the Gospels the references to the 
Sabbath are numerous, and they show us that 
Christ always paid respect to the institution 
although He did not regard the minute pro- 
hibitions that had been added to the original 
law. The desire of distinguishing the Christian 
from the Jewish observance early gave rise to 
the celebration of Sunday, the first day of the 
week, instead of the Sabbath. In a.d. 366 the 
Council of Laodicea removed all scruples as to 
the duty of Christians to keep the Jewish Sab- 
bath. 

Sabbatical Year , — As every seventh day was 
a day of rest to the people, so was every seventh 
year to the land. It was unlawful in this year 
to plough or sow, or prune vines; and if the 
earth brought forth anything of its own accord, 
these spontaneous fruits did not belong to the 
master of the ground, but were common to all. 
This year was called the Sabbatical year, and was 
also to be a year of release for .Jewish debtors. 

SabelUus, a Christian teacher at Ptolemais, 
in Upper Egypt, who lived about 250, and is 
known as the founder of a sect who considered 
the Son and Holy Ghost only as different mani- 
festations of the Godhead, but not as separate 
persons. He taught that as man, though com- 
posed of body and soul, is but one person, so 
God, though He is Father, Son, and Holy Ghost, 
is but one person. Pope Dionysius condenmed 
him in a council held at Rome in 263. 

Sablcu% or Savicu% a leguminous tree, Ly- 
siloma Sabicu, native of Cuba. It furnishes an 
exceedingly heavy and hard wood, with a 
texture as smooth, close, and firm as ivory almost, 
and of a rich, warm, red colour. 

Sab'^ine, Sir Edward, British astronomer and 
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physicist^ bom 1768, died 1888. He accom- 
panied Sir J. Ross, and afterwards Sir £. Parry, 
in search of the North-West Passage, made valu- 
able observations, and collected numerous data 
regarding the length of the pendulum and the 
variations of the magnetic needle. From 1861 to 
1871 he was president of the Royal Society. 

Sabine, a river of the United States. It 
rises in the north-eastern part of Texas, and 
after a course of some 600 miles flows into the 
Gulf of Mexico through Sabine Lake. It is too 
shallow to be of much use for navigation. 

Sabines, or Sabini, an ancient people widely 
spread in Middle Italy, allied to the Latins, and 
already an important nation prior to the founda- 
tion of Rome. Originally they were confined to 
the mountain districts to the north-east of Rome, 
and their ancient capital was Amiternum, near 
the modern Aquila. As an independent nation 
they ceased to exist in 290 b.c., when they were 
incorporated with the Roman state. See Rome 
(History). 

Sable, a digitigrade carnivorous mammal, 
nearly allied to the common marten and pine 
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marten, the MusiMa zibelHna, found chiefly in 
Siberia and Kamchatka, and hunted for its fiir. 
Its length, exclusive of the tail, is about 18 inches. 
Its fiir is generally brown, greyish-yellow on the 
throat, and with small greyish-yellow spots 
scattered on the sides of the neck. Two other 
species of sable are enumerated, the Japanese 
sable (M, melandpua) and a North American 
species (M. Uucdpus). The Tatar sable (M. 
siberica) is a species of weasel found in Northern 
Russia and Siberia, and the pekan (M. cana~ 
densis) of North America is sometimes known as 
the Hudson Bay sable. The skins of all these 
varieties are frequently dyed and otherwise 
manipulated to imitate the true Russian sable. 
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Sable hair is used in the manufiscture of artists* 
pencils. 

Sable Island, a low sandy island in the 
Atlantic, off the east coast of Nova Scotia, 
20 miles long and 1 to 5 miles broad, with two 
lighthouses, life-saving stations, &c. Many ship- 
wrecks have occurred on it. It is now planted 
with trees. 

Sables (s&-bl), or Sables d’Olonne, a sea- 
port and watering-place of France, in the depart- 
ment of Vend^, on the Atlantic. It has a good 
harbour, valuable fisheries of oysters and sar- 
dines, and a considerable trade. Pop. 14,000. 

Sacbut, or Sackbut, a musical instrument of 
the trumpet kind with a slide; in fact an old 
variety of trombone (q.v.). The instrument 
called sabbeka in the Hebrew Scriptures was a 
stringed instrument. 

Sacch'arates. See Sucrates» 

Sacch'arides, a class of organic compounds. 
The carbohydrates include sugars, starches, and 
celluloses; and these are divided broadly into 
monosaccharides, sugars of the type of glucose; 
disaccharides, sugars of the t3rpe of cane-sugar; 
trisaccharides; and polysaccharides, the starches 
and celluloses. See Sugar; Starch; Cellulose. 

Saccharim'eter, a polarimeter adapted for 
the determination of the strength of sugar solu- 
tions. A solution of sugar has the property of 
rotating the plane of polarization (q.v.) of light, 
the amount of rotation being propoitional to 
the concentration of the solution. The instru- 
ment consists essentially of a horizontal tube, 
closed at both ends by glass caps, and placed 
between two Nicol prisms. The rays emerging 
from the first prism, the ‘polarizer’, will also 
pass through the second prism, the ‘ analyser ’, 
if the latter is placed in such a position that its 
crystalline faces are parallel to the corresponding 
ones of the first prism. If, however, the second 
prism is rotated, less and less light is transmitted, 
until, when the two are situated at right angles 
to one another, the light is totally extinguished. 
The prisms are then said to be ‘ crossed ’. If a 
solution of sugar is now introduced into the 
cylinder, a certain amount of light will be trans- 
mitted, and the second prism will have to be 
rotated through an angle in order to cause com- 
plete extinction. The scale of the saccharimeter 
is graduated so that the percentage of sugar can 
then be read off directly. In Laurent’s ‘ half- 
shade ’ saccharimeter, the field of vision is divided 
into two halves which are unequally illuminated 
when a sugar solution is interposed between the 
prisms. By rotating the analyser, equality of 
shade or tint may be again restored. This transi- 
tion point can only be satisfactorily observed 
if monochromatic light, such as that produced 
by a sodium flame, is used. In another type of 
instrument the rotation of the sugar solution 


SACCHARINE 

is neutralized by introducing into the field the 
required thickness of quartz of opposite rotatory 
power. 

In addition to sugar, a very large number of 
chemical compounds of organic origin are opti« 
cally active, i.e. rotate the plane of polarization 
of light. It was largely due to the study of this 
property that the chemical constitution and 
internal structure of these substances was eluci- 
dated. See Stere(hchemistry, 

Sacch'arine, a benzene derivative containing 
sulphur and nitrogen, prepared from toluene, and 
introduced into commerce in 1887 by its dis- 
coverer, Fahlberg. Although totally different 
chemically from the sugars, it possesses an 
excessively sweet taste, and is largely used as a 
substitute for sugar; it is said to be 800 times 
sweeter than cane-sugar. It cr 3 rstallizes in long 
flat plates, melts at 224** C., is sparingly soluble 
in cold water, and more readily in alcohol. It 
cannot be fermented, and is used as a sub- 
stitute for cane-sugar by persons suffering from 
diabetes. It has no nutritive properties like 
sugar, and its use is held by some authorities 
to be injurious. Since 1918 saccharine has been 
manufactured in Britain. The quality demanded 
by British control must contain 95 per cent 
benzoyl-sulphone-imide; uncontrolled foreign 
saccharine contains a much lower percentage. 
The saccharine of commerce is the sodium salt; 
it is more soluble in water than pure saccharine. 

Sac'copharynx, or Eurypharynx, a genus of 
eels, family Muraenidse. The best-known species 
(S. pelecanoides or Eurypharynx pelecanoides) 
was discovered comparatively recently. It 
inhabits the depths of the Atlantic, is of a per- 
fectly black colour, is sometimes 9 feet in length, 
and but seldom met with. It owes its name to its 
pouch-like pharynx, which enables it to swallow 
other fish of large dimensions. The muscular 
system is but little developed, and the bones 
are thin and soft. 

Sacheverell (sa-shev'6r-el), Henry, English 
divine and controversialist, born 1674, died 1724. 
In 1709, while preacher at St. Saviour’s, South- 
wark, he delivered two bitter sermons against 
dissent, and accused the existing Whig ministry 
of jeopardizing the safety of the Church. He 
was impeached in the House of Commons, tried 
in the spring of 1710, and suspended for three 
years. This persecution secured him at once 
the character of a martyr, and as soon as his 
suspension expired. Queen Anne presented him 
to the rich living of St. Andrew’s, Holbom. 
Sacheverell, having no merit to keep him per- 
manently before the public, now fell back into 
obscurity. 

Sachs (z&ks), Hans, German poet and drama- 
tist, the most distinguished meistersinger of 
Germany in the sixteenth century, born at 
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Niimbetg in 1494, died in the same city 1576. 
An enthusiastic admirer of the Minnesingers, he 
took lessons under one of the chief meister- 
singers of Nfimberg, and began to write verses. 
In this he soon surpassed all his contemporaries. 
Thousands of verses flowed from his fertile brain, 
crude, but fiill of imagery and humour. As a 
staunch follower of Luther, and an ardent 
advocate of his teachings, Sachs succeeded in 
imparting to his hymns a fervour which con- 
siderably aided the spread of the Reformation. 

Sackville, Thomas, Lord Buckhurst and Earl 
of Dorset, English statesman and poet, son of 
Sir Richard Sackville of Buckhurst, born 1586, 
died 1608. At Oxford and Cambridge he dis- 
tinguished himself by his Latin and English 
poetry, and as a student of the Inner Temple 
he wrote, in conjunction with Thomas Norton, 
the tragedy of Gorboduc, or Ferrex and Porrex 
(first acted in 1561), the first example in English 
of regular tragedy in blank verse. His other 
works include The Mirror of Magistrates, and 
the Complaint of Henry, Duke of Buckingham, 

Saco, a city of Maine, United States, in York 
county, on the Saco River. The river supplies 
water-power to local cotton-mills, shoe-factories, 
and machine-shops. Pop. 7000. 

Sacrament (Lat. sacramentum), a pledge, an 
oath, in particular the military oath of allegiance. 
The word sacrament received a religious sense, 
in the Christian Church, from its having been 
used in the Vulgate to translate the Greek 
mysterion, a mystery. Among the early Latin 
ecclesiastical writers sacramentum, therefore, 
signifies a mystery, a symbolical religious cere- 
mony, and was most frequently applied by them 
to the rite of baptism. In modern Christian 
theology sacrament is defined as an outward 
and visible sign of an inward and spiritual 
grace, a solemn religious ceremony enjoined by 
Christ to be observed by His followers, and by 
which their special relation to Him is created, 
or their obligations to Him renewed and ratified. 
In early times the Church had numerous sacra- 
ments, as many as thirty being enumerated in 
the first half of the twelfth century. The Roman 
and Greek Churches now recognize seven sacra- 
ments: baptism, confirmation, the eucharist, 
penance, extreme unction, orders, and mar- 
riage. Protestants in general hold baptism and 
the eucharist to be the only sacraments. 

Sacramen'to, a river of the United States, in 
California. It rises in the Sierra Nevada, on 
the borders of Oregon, and drains the Great 
Valley of California from the north. Its course 
is about 500 miles, 261 (as far as Red Bluff) of 
which are navigable for small steamers (2 to 2\ 
feet draught). It discharges its waters into the 
Suisun arm of the Bay of San Francisco. 

Sacramento, a city of California, United 
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States, the capital of the state, on Sacramento 
River; served by the Southern Pacific and the 
Western Pacific Railways, and by steamships to 
San Francisco. It occupies a low and level site 
on the flood plain of the Sacramento and Ameri- 
can Rivers, and vast sums of money have been 
spent for levees, and in raising the street levels, 
so as to secure the town against inundation by 
the river. Sacramento owes its origin and pros- 
perity to its situation in the rich grain- and fruit- 
producing Sacramento Valley, along the eastern 
side of which range the gold-producing counties 
of the state. Tobacco, leather goods, canned 
vegetables, fruit, and meats, and lumber are the 
chief manufactures. Settled in 1839, it became the 
state capital in 1854, and was chartered as a city 
in 1863. Pop. (1920), 65,860. 

Sacred Heart of Jesus, a festival of the 
Roman Catholic Church celebrated on the Friday 
after the octave of Corpus Christi. The festival 
was introduced into the general calendar of 
the Church by Pius IX in 1856. 

Sacrifices, gifts offered with some symbolic 
intent to the Deity, generally an immolated victim 
or an offering of any other kind laid on an altar 
and consumed in the service of the Deity. The 
symbolic character of sacrifice may be repre- 
sented under three heads: (1) propitiatory, or 
designed to conciliate generally the favour of the 
Deity; (2) eucharistic, or symbolical of gratitude 
for favours received; (3) expiatory, or offered in 
atonement for particular offences. To a different 
class may be assigned deprecatory sacrifices 
designed to avert the wrath or appease the 
wicked disposition of deities. The customs of 
the Jews regarding sacrifice are given in detail 
in the Book of Leviticus, Few religions, whether 
ancient or modern, have omitted sacrifices from 
among their rites. The ancestors of all the 
existing race? in Europe practised human sacri- 
fices, and similar usages widely prevailed through- 
out the world. Among Christians the Roman 
Catholic and Greek Churches regard the Mass 
as a mysterious sacrifice; but with Protestants 
it is not generally so regarded. — Bibliography: 
E. B. Tylor, Primitive Culture; W. R. Smith, 
Lectures on the Religion of the Semites; Sir J. G. 
Frazer, The Golden Bough, 

Sa'crum, in anatomy, the bony structure 
which forms the basis of the vertebral column. 
The human sacrum forms the back part of the 
pelvis, is roughly triangular in shape, consists 
of five united vertebrae, and from its solidity 
is well adapted to serve as the keystone of 
the pelvic arch, being wedged in between and 
articulating with the haunch-bones. The lower 
surface articulates with another series of much 
smaller bones, usually four in number, united to 
form the coccyx in which the vertebral column 
terminates. In most mammals the number of 


vertebrae forming the sacrum is smaller than in 
man. In birds the lowest number is about ten. 
Fishes possess no sacrum at all. The sacrum in 
man is fuUy ossified and completed in develop- 
ment from the twenty-fifth to the thirtieth year 
of life, but the component parts can generally 
be perceived even in the most aged individuals. 
See Pelvis, 

Sacy (s&-se), Antoine Isaac, Baron Silvestre 
de, French philologist, born in Paris 1758, died 
1838. He was professor of Persian at the College 
de France. His teaching gave a powerful impetus 
to the study of Oriental languages in Europe. 

Saddle. The use of saddles on riding-horses 
was unknown to the ancient Egyptians, who 
merely covered the animars back with a cloth; 
the Greeks of Xenophon’s day did the same, or 
frequently rode bare-backed. Stirrups did not 
come into use before about a.d. 600, the rider 
either mounting from an elevation or else vault- 
ing to his seat, sometimes with the assistance of 
a spear. In England the Sadlers* Company 
received its charter from Edward I, and thence- 
forward the trade of saddle-making grew in 
importance. The mediaeval saddle was a cum- 
brous structure, with peaks at both front and 
rear; when intended for use in combat, it was 
substantially ‘ armoured * to protect the horse- 
man’s legs. The modern saddle has a skeleton 
or ‘ tree ’ of beech, covered with canvas and 
strengthened with steel. Its stuffing demands 
great nicety and attention if the horse is to carry 
its rider with comfort. The covering leather 
should be pig-skin; sheep-skin, a cheaper sub- 
stitute, is of inferior wearing quality. The 
ordinary riding-saddle differs from that used by 
cavalry, while variations of weight and shape are 
seen in hunting- and racing-saddles. 

Saddleworth, an urban district and town of 
Yorkshire (West Riding), England, on the Tame; 
served by the London & North-Western Railway 
and the Huddersfield Canal. Woollen goods are 
manufactured. The district is rich in antiquities 
of Druidical times. Pop. (1921), 12,570. 

Sad'ducees, one of the two chief sects or 
parties existing among the Jews in the time 
of Christ. Various accounts are given of their 
origin. Some critics recognize in the Sadducees 
the descendants and adherents of the Zadok 
mentioned in 1 Kings, i, 89. For the knowledge 
we possess about them we are indebted to the 
New Testament and to Josephus, a Pharisee. 
According to the latter the Sadducees did not 
believe in the immortality of the soul, and main- 
tained that man’s fortunes depended entirely 
upon his conduct. They also repudiated the 
oral law, and disbelieved in the existence of 
angels and spirits. They were a less numerous, 
but more aristocratic party than the Pharisees; 
possessed the largest share of wealth, and, in 



SADI 46 SAFETY-LAMP 


consequence, generally held the highest dignities, 
A constant feud existed between the two sects. 
The Sadducees rapidly disappeared after the first 
century of the Christian era. 

Sadi, or Saadi, assumed name of the Sheikh 
Muslik-ed-Din, one of the greatest Persian poets, 
born at Shiraz about 1184, died there in 1291. 
In his youth he visited Hindustan, Syria, Pales- 
tine, Ab^asinia, and made several pilgrimages to 
Mecca and Medina, While in Syria he was taken 
by the Crusaders, and compelled to labour as a 
slave at the fortifications of Tripoli. After about 
fifty years of wandering he returned to his 
native city, delighting everybody with his poems 
and sage precepts. The best of his works are: 
Gulistan (Garden of Roses), a moral work, com- 
prising stories, anecdotes, observations, and 
reflections in prose and verse; and Bostdn (The 
Orchard), a collection of histories, fables, and 
moral lessons in verse. — Cf, E, G. Browne, 
Literary History of Persia. 

Sadiya, a village in the Lakhimpur district of 
Eastern Bengal and Assam, the north-eastern- 
most frontier station of British India, on the 
Brahmaputra; served by the Assam-Bengal 
Railway from Chittagong. Sadiya is a centre 
of the frontier trade, which is carried on mostly 
by barter. 

Sado, an island of Japan, in the Sea of Japan, 
off the west coast of Honshu. Gold and silver 
are mined. Aikawa is the chief town. Area, 
837 sq. miles; pop. 112,000. 

Sa'dowa, a village on the Bistritz, in Czecho- 
slovakia, not far from Koniggrfttz. It is cele- 
brated as the scene of the preliminary engage- 
ment, on 8rd July, 1866, between the Austrians 
under Benedek and the Prussians under Prince 
Frederick Charles, which culminated in the 
decisive battle of Kdniggr&tz, the Prussians 
being victorious. The whole conflict is also known 
as the battle of Sadowa. 

Safe, a receptacle for valuables, protecting 
them from fire or burglary. The industry of safe- 
making owes its origin to the work of Thomas 
Milner, who took out a patent in 1840 for the 
use, in the space between the double walls of 
his safes, of absorbent materials and alkaline 
solutions or any other liquids which evolve steam 
or moisture on heating. The fire-proofing of safes 
to-day follows the lines laid down by Milner, 
all fire-proof safes being provided with hollow 
walls filled with salts containing a large pro- 
portion of water of crystallization, mixed with 
an absorbent material. When such a safe is 
subjected to heat, the water from the crystalline 
salts is liberated, and its temperature must be 
raised to a very high value before the ignition 
temperature necessary to cause the burning of 
the contents inside the safe can be attained. 
The remarkable security against the effects of 


fire of modem safes of first-class make is ample 
testimony to the efficiency of this simple fire- 
screen. 

To make a safe absolutely burglar-proof is 
not easy. Every new development in technical 
science which can be put to use by the burglar 
has produced new difficulties. The shells of 
safes are built up of steel plates screwed together 
in such a way that no screws are visible from the 
outside. The material used is of such a com- 
position and so heat-treated that it is difficult to 
drill with even the finest tools. To prevent 
entry by a crow-bar attack, the door is secured 
by many bolts on all its edges. These bolts are 
sent home by the turning of the handle on the 
safe door. The lock is used to hold the bolt 
mechanism in place. 

Strong-rooms are built of reinforced concrete, 
the reinforcement consisting often of heavy steel 
girders. The doors, though large, are constmcted 
like those of ordinary safes. Double-locking 
arrangements requiring the use of two keys 
carried by different persons give additional 
security against theft. The more vulnerable 
parts to attack of strong-rooms, frequently the 
floors, are sometimes provided with embedded 
pipes, any injury of which operates alarm 
appliances. Electrical appliances to give warning 
of attempts on strong-rooms and large safes 
are in common use. 

Safed, a city of Palestine, clustered all round 
the sides of a limestone peak 2750 feet above 
sea-level, 7J miles north-west of the Sea of 
Galilee, which will be served by the Rayak- 
Al-Arish line via Al-Afuleh. Pop. between 
20,000 and 40,000. 

Safed Koh (^ White Mountains ^), a mountain 
range of India and Afghanistan. The westerly 
portion of the chain separates the Herat River 
valley from the Murghab; the easterly Safed 
Koh forms the southern boundary of the Kabul 
basin. These mountains are alpine in their 
character, and culminate in Sikaram (15,620 
feet). 

Safety- lamp. The provision of effective illu- 
mination for the work of the miner, with security 
&om the possibility of igniting explosive mix- 
tures of coal-gas and air, has been a problem to 
inventors ever since the introduction of mining. 
Sir Humphry Davy and George Stephenson both 
invented safety-lamps burning oil under a wire- 
gauze shield. Stephenson’s lamp, known to 
miners as the ^ Geordie ’, has a glass cylinder 
surrounding the wire gauze, and the air for com- 
bustion is passed through a perforated ring 
below the wick. In all types there are effective 
locking devices to prevent the opening of the 
lamps except by the men in charge of the lamp- 
cabin at the surface. When a miner enters a 
region in which there is gas present, a charac- 
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tetistic flame within the gauze is noticed, and its 
presence is taken as a warning of danger by the 
miner. 

Electric safety-lamps provided with a battery 
and an incandescent lamp of much higher candle- 
power than the oil-lamps in use have won con- 
siderable favour in late years. Though they 
have greater illuminating value than the old 
safety-lamps, they do not give any indication 
of the presence of gas, and a certain number of 
oil-lamps are still sometimes used by the men 
whose duty it is to inspect the workings for gas. 

Safety-valve, a device for relieving the pres- 
sure, usually within a boiler, when it rises higher 



Hopkinson’s “ Duad ** Safety-valve for High Steam 
and Low Water 


Vi, Lever safety-valve of large area to operate for high 
steam only. V., Small area valve loaded by deadweight DW 
to a pressure slightly in excess of main valve \i operated by 
balanced float F which rises and falls with the water in the 
boiler, opening and closing V, by means of fulcrum point at L. 
BW, Balance weight. (Reproduced by permission of Messrs. 

J. Hopkmson & Co., Ltd.) 

than is safe or desirable. Lloyd’s Register, the 
Bureau Veritas, the Board of Trade, and the 
boiler insurance companies all issue rules relating 
to the pressure at which safety-valves must be 
set to operate for any given working pressure, 
and certain of these bodies prescribe dimensions 
for openings and areas of valves. 

The safety-valves are held to their seats by 
loads applied directly to the valve spindle, by 
means of weighted levers, or by springs. The 
downward force on the valve must equal the 
operating steam pressure multiplied by the area 
of the valve on which it acts. If the pressure rises 
to the limiting amount above the working pres- 
sure, the safety-valve will be in equilibrium, and 
uny further increase will cause it to rise and allow 
the steam to pass out into the atmosphere with 
sufficient noise to attract the attention of the 
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boiler attendant. It is customaiy to have two 
safety-valves fitted to each boiler, some autho- 
rities insisting on this. 

Boilers are also fitted with other devices cal- 
culated to improve their safety of working, such 
as gauge glasses to indicate the level of the water 
in the boiler, and high- and low-level indicators 
to call the attention of the stoker by the blowing 
of a steam-whistle when the level of water is 
too high or dangerously low. 

Saffi, Safle, or Azfi, an ancient seaport in 
the French Zone of Morocco, on the west coast 
between Mazagan and Mogador, at one time an 
emporium of the European trade with Morocco. 
The Portuguese held it from 1508 to 1641. Pop. 
20,000, 3000 being Jews and about 700 Europeans. 

Safflower, or Bastard Saffron (Carthdmus 
Hnctorius), a large thistle-like plant with orange- 
coloured flowers, nat. ord. Compositae. It is 
cultivated in China, India, Egypt, and in the 
south of Europe. An oil expressed from the seeds 
is used as a lamp-oil. The dried flowers yield the 
dye carthamin (q.v.). Safflower is used to adul- 
terate saffron, and, mixed with finely powdered 
talc, it forms a common variety of rouge. 

Saffron {Crocus satlvus, nat. ord. Iridaceae), 
a low ornamental plant with grass-like leaves and 
large crocus-like purple flowers, cultivated in the 
East and in Southern Europe for the sake of its 
stigmas. These when dried form the saffron of 
the shops, which has a deep-orange colour, a 
warm bitterish taste, and a sweetish penetrating 
odour. Its orange-red extract is used by painters 
and dyers, and the saffron itself also in cookery 
and confectionery as a colouring and flavouring 
substance. See Safflower; Cokhicum, 

Saffron -Walden, a municipal borough of 
England, in the county of Essex; served by the 
Great Eastern Railway. It carries on trade in 
grain and cattle, and has industries in brewing 
and malting. It dates from a period anterior to 
Edward the Confessor. Pop. (1921 ), 5880. 

Saga, an old Norse word meaning narrative, 
is more particularly the name of a branch of 
literature developed in Iceland, a kind of prose 
epic or historical novel. Icelandic literature 
may be divided into three classes, the poetry 
of the Edda, the poems of the skalds, and the 
prose sagas. It is the last named which have 
given Iceland a claim to have contributed to 
the masterpieces of the world’s literatures. 

The isolation of the scattered homesteads of 
the original settlers in Iceland made them 
keenly interested in any news from the outer 
world and in stories of the past. Story-telling 
was a popular pastime with them in winter, 
and saga-man became a recognized profession. 
It is a remarkable fact that the saga was not 
cultivated in Norway in spite of the similarity 
of conditions there. 
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The great Hteraiy sagas were written in the 
^eleventh and twelfth centuries. The finest of 
them are historical or biographical. They are 
divided into two classes, the * sagas of Ice- 
landers * (Islendingcuidgur) and the * sagas of 
Icings * {Kmur^asdgur); the former deal with the 
fives of notable Icelanders and the latter with 
the lives of Norwegian kings. The remarkable 
feature of the saga is its complete objectivity. 
The author and his personal views are entirely 
in the background. The characters are developed 
through their words and actions. Dialogue is used 
with dramatic vigour and effect. Each of the 
Icelanders^ sagas centres round the life of some 
famous Icelander, his travels and adventures, 
his loves, and particularly his hatreds and their 
consequences. Some account of his ancestors 
and descendants is also given, the latter often 
in connection with the avenging of his death. 
The fondness for genealogical details is, with 
an enthusiasm for discussions on abstruse points 
of law, an aspect of the sagas which the modern 
reader will not appreciate so much as the circles 
for which they were originally written. The 
sagas give a picture of the political and social 
life of the times such as we possess for no other 
country of mediaeval Europe. Among the better 
known are the Egils-saga, the history of the 
skald Egil and his family, unrivalled in the 
•simplicity and nobility of its language; and the 
Njals-saga, perhaps the saga best known to the 
outside world, a story of woman’s hate, contain- 
ing two of the finest characters in the sagas, 
Njal and Gunnar. Of the historical sagas of 
kings, the great collection is the Heimskringla 
C cirde of the world ’) made by Snorri Sturluson 
<q.v. ). The Volsunga^saga is mythical rather than 
historical, and is important as containing an 
earlier version of the story of Siegfried than that 
given in the Nibelungenlied. — ^Bibliography: 
Eugen Mogk, Norwegisch-lsldndische lAteratur; 
W. A. Craigie, Icelandic Sagas, The following 
are some English translations: Sir G. W. Dasent, 
Njals-saga; M. A. C. Press, Lasodaela-saga; E. 
JVIagnusson, Grettis-saga; W. G. Green, EgUs- 
■saga; W. Morris and E. Magnusson, Saga Library 
(includes Heimskringla), 

Sagaing, a division, district, and town of 
Upper Burmah. Division, — ^The division com- 
prises the four districts of Sagaing, Shwebo, and 
Upper and Lower Chindwin. Lower Chindwin, 
Sagaing, and Shwebo are included in the Upper 
Burmah dry division, i.e, they form part of the 
arid zone which extends across the valley of the 
Irawadi from the 20th to the 28rd parallel of 
latitude, and consist mainly of an cq>en plain 
relieved sporadically by masses of hills. Area, 
29,566 sq. miles; pop. about 1,108,000. District,--^ 
'The district lies on both sides of the Irawadi. 
It is traversed by the Sagaing-Myitkyina Rail- 


way, which is connected by Trans-Irawadi steam- 
ferry with the Rangoon - Mandalay system at 
Amarapura; these two lines form the backbone 
of the Burmese railway system. Rice, native food 
grains, onions, tobacco, chillies, sweet potatoes, 
indigo, some wheat, sesamum, millet, peas, and 
cotton are produced. Area, 1862 sq. miles; 
pop. about 284,000. Town, — ^The town is the 
head-quarters of both the division and the 
district, and stands on the Irawadi, opposite 
Amarapura. Pop. 10,000. 

Sagan, a town of Prussian Silesia, on the 
Bober. Cloth is made. There are paper-, wood- 
pulp-, and woollen-mills. The principality of 
Sagan was formed in 1307, and existed with an 
area of 500 sq. miles until the European War. 
Pop. 15,000. 

Sagape'num, a gum resin obtained from a 
species of FertUa which grows in Arabia and Persia. 
It is somewhat similar to asafetida and galbanum, 
and has been used in place of these in hysteria. 

Sage, the common name of plants of the 
genus Salvia, a very large genus of gamopetalous 
^cotyledons, nat. ord. Labiatse, containing about 
450 species, widely dispersed through the tem- 
perate and warmer regions of the globe. They 
are herbs or shrubs of widely varying habit, 
usually with entire or cut leaves and various- 
coloured (rarely yellow) flowers. The best known 
is the S, offidn&lis, or garden sage. This plant 
is much used in cookery. 

Saginaw (sag-i-n^'), a city of Michigan, 
United States, the county seat of Saginaw 
county, on the Saginaw River, about 17 miles 
from Lake Huron. There are railway repair- 
shops, and the city is a distributing wholesale 
centre for food-stuffs and domestic requirements. 
Pop. (1920), 61,903. 

Sagitta (sa-jit'a), the type-genus of worms em- 
braced in the small phylum Chsetognatha. They 
are small, transparent, marine animals, about an 
inch long, and are found all over the world. 

Sagitta'rius (the Archer), in astronomy, the 
ninth sign of the zodiac, into which the sun 
enters 22nd Nov. The constellation Sagittarius 
now nearly coincides with the sign Capricornus, 
and is the most southerly constellation of the 
zodiac. It contains a particularly dense and 
brilliant portion of the Milky Way. 

Sago, a starchy product obtained from the 
pith of several species of a genus of palms 
named Sagus (or Metroxylon), more especially 
S, Bumphii and S, Icevis, The latter, from which 
the finest sago is prepared, forms large forests 
in Borneo, Celebes, Sumatra, and other islands 
and countries adjacent, each stem yielding from 
100 to 800 lb. of sago. The tree is about 30 feet 
high, and from 18 to 22 inches in diameter. It is 
cut down at maturity, the medullary part being 
extracted and reduced to powder like sawdust. 
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The woody fibres are separated by washing and 
straining, and the deposited starch is dried and 
forms sago flour. Pearl sago is made from the 
fiour by granulating it with sieves and drying 
or roasting after it has been mixed with water 
to form a paste. Much sago is exported to Europe 
from Singapore. 

Sa'goin, or Sagouin, the native name of a 
genus (Callithrix) of Central and South American 
monkeys. They are active and graceful little 
animals. 

Sagua la Grande, a city of Cuba, in the 
province of Santa Clara, on the River Sagua la 
Grande. The port is La Isabela. There are 
machine-shops and lumbering industries. Pop. 
12 , 000 . 

Saguenay (sag'e-nfi), a river of Canada, in 
the province of Quebec, formed by two outlets 
of Lake St. John, and joining the St. Lawrence 
at Tadoussac Harbour; length, 120 miles. For 
many miles of the latter part of its course it 
runs through barren gorges, walled in by cliffs 
more than 1000 feet high, and in places it 
attains a depth of 800 feet. The Saguenay is 
navigable for vessels of any size to Ha Ha Bay, 
a distance of over 50 miles from the St. Law- 
rence, and at high water for 15 miles farther. 

Sagunto, or Murviedro (ancient Sagun- 
tum), a city of Spain, in the province of Valencia. 
It is famous in Roman history, and its siege by 
Hannibal (210-218 b.c.) gave rise to the second 
Punic War. Pop. 9000. 

Sahara (sa-M'ra; properly saluz-rk), The, 
a vast, sandy tract of Northern Africa lying north 
and south of the Tropic of Cancer, between the 
Atlantic and the Nile. In the north it extends 
to and forms part of Algeria, Tunisia, Tripoli 
(Libya), Egypt, and the Anglo-Egyptian Sudan; 
in the south it is chiefly bounded by the Sudan. 
This Immense area, calculated at over 3J million 
sq. miles, is not a great level ‘ desert ’, in the 
popular sense of the term; on the contrary, it 
offers considerable variety of configuration and 
vegetation. It consists of a central highlands, 
the Tazili or Plateau of Ajer, with the Ahaggar 
massif, on the west; the Tibesti Mountains, 
farther east, culminating in Mount Tusidde (7800 
feet altitude); and Emi Koussi (11,000 feet). 
On the west and east of this elevated tract there 
are the basins of great quaternary river systems, 
now occupied respectively by the basins of the 
Western Sahara and the Libyan Desert. On 
the north lie the Great Erg of the Sahara, Tripoli 
(Libya), and the Fezzan. On the south the 
Sahara passes into grass-lands where the rivers 
turn back, as in the case of the Niger, or come 
to a standstill, as in the case of the affluents of 
Lake Tchad, and pass into the watered country 
of the Sudan. The Central Desert or desert proper 
lies away from the sea, and consists of regions of 
VoL. X. 
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shifting sand-dunes (the Ergs), of stony desert 
(the * Hammada ’), or of pebbly, gravelly desert 
(the Serir). In the centre of the Sahara there is 
a wide plateau of sandstone which extends from 
the Tazili or Plateau of Ajer to the Ennedi Hills, 
south of the Tibesti highlands. The Ennedi are 
granite hills capped with volcanic cones, rising 
to 11,000 feet. This great line of high ground is 
generally held to be continuous with the Marah 
Hills in Darfiir, and also with the Congo-Nile 
watershed farther south. In the Tibesti high- 
lands there are running streams, and the valleys 
are wooded. The vegetable wealth of the desert- 
dweller lies in the date-palm. Among the desert 
population, estimated at 2^ millions, the Berbers 
pr^ominate; they are divided into the Tuaregs 
and the Tibus of Tibesti. Climatic conditions 
are of the severe continental variety. Noon 
temperatures of between 105° and 112° F. are 
followed by midnight temperatures of several 
degrees of frost, and at dawn there may be 
a heavy shower. Rainless thunderstorms are 
common, and in the desert proper rain only falls 
sporadically, and then over limited areas. The 
oases are areas of the desert occupying dried-up 
watercourses, where the water, which still flows 
underground, reaches the surface as springs, 
or is obtained by boring. Tafilet south of the 
Anti- Atlas, Twat on the opposite side of the Erg, 
and Gurara between them are important oases. — 
Bibliography: H. J. Llewellyn-Beadnell, Sand 
Dunes of the Libyan Desert (in Geographical 
Journal, April, 1910); E. Suess, The Face of the 
Earth (English translation by Hertha Sollas, vols. 
i and iv). 

Saharanpur, a district and city in the Meerut 
division of the United Provinces, India. The 
district forms the northern part of the Doab 
(alluvial plain) between the Ganges and the 
Jumna, and is served by the North-Western and 
the Oudh & Rohilkhand Railways. Wheat, rice, 
barley, and maize are the chief crops; cotton and 
sugar-cane are also raised. Area, 2228 sq. miles; 
pop. 1,100,000. The city is the district head- 
quarters. Pop. 70,000 (one-half Mahommedan). 

Saiga (si 'ga; Antilbpe Saiga), a species of ante- 
lope found on the Russian steppes, about 2^ feet 
in height, with spiral horns, tawny coloured in 
summer, light-grey in winter. The saiga and 
the chamois are the only European antelopes. 

Saigon (s!-gon')> capital of French Cochin- 
China, of which it is the chief trading emporium, 
on the Saigon River, 85 miles from its mouth 
in the South China Sea, one of the finest cities 
in the East.^ The bulk of the native business is 
carried on in the suburb of Cholon. The Saigon 
River is navigable, even at ebb-tides, by the 

^The territory tributary to Saigon includes Cochin-China, 
Cambodia, Southern Laos, and Annam south of Cape 
Varella. 
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largest vessels up to the town, aad an active 
trade with China, Siam, Singapore, Java, 
is carried on, rice being the staple article of 
export. Pop. (1921), 72,S00 (4000 Europeans. 
Pop. (ChoJon), 226,600 (100,000 Chinese). 

Sail, a piece of canvas or tissue of some kind 
spread to the wind to impel or assist in impelling 
a vessel through the water. Sails are usually 
made of several breadths of canvas, sewed to« 
gether with a double seam at the borders, and 
edged all round with a cord or cords called the 
hoU-rope or holt-ropes. Boat sails are generally 
made of duck. A sail extended by a yard hung 
by the middle is called a square sail; a sail set 
upon a gaff, boom, or stay, so as always to hang 
more or less in the direction of the vessers length, 
is called a fore-and-aft sail (see diagram). Sails 
generally take their names from the mairt, yard, 
or stay upon which they are stretched; thus, the 
main-course (main-sail), main-top sail, main-top- 
gallant sail, are respectively the sails on the main- 
mast, main-topmast, and main-topgallant mast. 

The type of vessel below (thrfl|e masts and square rigged 
on all masts) is technically known as a ship. 

Four-masted ships are not uncommon. The distinc- 
tions are as follows: (i) barqiUt three masted, aquare-rigged 
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fore and main Imtfore-md-afit rigged miaten; (2)bmvttsntinej 
thi^ ma^bed. square-rigged foi^ast. fore-and-aft ngged 
main and misien; (3) hng, two masted, both aquare-rigged 



Part of a Fore-and-aft Sail 


but with boom main-sail; (4) schooner, two masts, fore-and-aft 
rigged on both (generally); a topsail schooner carries a square 
topsail on the foremast; (s) cutter, one mast, fore-and-aft 
iwed; a yaml is similar, carrying a mizzen mast stepped aft. 
and a hctch is similar to a yawl, but the mizzen mast is well 
before the rudder head. 



Sails of a Ship-rigged Vessel 
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Saiafoin, a plant, Ondbrpehis saHva, nat, ord. 
heguminoam, a native of Central and Southern 
Europe and part of Asia, long cultivated as a 
fodder plant, and used either green or converted 
into hay. It is a pretty plant with narrow pinnate 
leaves and long spikes of bright-pink flowers; 
stem to 2 feet high. It is a hardy perennial, 
and will produce crops where clover and rye- 
grass are grown with difficulty. 

Saint Albans, a municipal borough and 
cathedral city of Hertfordshire, England. It is 
noted for its fine cathedral or abbey church, 
originally founded (798) by Offa, King of Mercia. 
The Church of St. Mchael was founded about the 
middle of the tenth century; it contains the tomb 
of Francis Bacon. During the Wars of the Roses 
two battles were fought at St. Albans; the first in 
1455 when Henry VI was defeated and taken 
prisoner by the Yorkists under Richard, and the 
second in 1461 when the Yorkists were routed. 
St. Albans was incorporated by Edward VI in 
1554 and sent two members to Parliament until 
1852. On the introduction of printing to Eng- 
land, the third press was set up in the Abbey by 
Abbot Wallingford (1480). Straw-plaiting, silk- 
weaving, printing, brewing, and other industries 
are carried on. Pop. (1921), 25,590. 

St. Albans, a city of Vermont, United States, 
the county seat of Franklin county, bordering 
on Lake Champlain. It is a great dairying centre; 
the quotations of butter and cheese at St. 
Albans affect the market throughout the eastern 
states. Manufactures include agricultural imple- 
ments and iron and steel products. Pop. 7000. 

Saint- Amand - les - Eaux (san-t6-m&n-lfi-z5 ), 
a town of France, in the department of Nord, 
on the Scarpe. It is famous for its hot sulphurous 
springs, and has manufactures of fine cotton 
yams, &c. Pop. 14,300. 

St. Andrews. See Andrews, St, 

St. Anne’s -on -Sea, an English watering- 
place in Lancashire, on the Ribble estuary, 
opposite Southport; served by the London & 
North-Western and the Lancashire & Yorkshire 
(Joint) Railways. It has a promenade, public 
gardens, golf-links, &c. Pop. 10,000. 

St. Asaph. See Asaph, St, 

St. Augustine, a maritime city and port of 
entry of Florida, United States, the county seat 
of St, John’s county. The city is best known 
as a winter-resort on account of the exceptional 
equability of the climate. The mean annual 
temperature is 70° F.; mean winter temperature 
about 58° F. It is said to be the oldest town 
in the United States, having been founded by 
the Spaniards under Menendez on St. Augustine’s 
Day (28th of Aug.), 1565. Pop. 5600. 

St. Austell, an urban district and town of 
England, in the county of Cornwall; served by 
the Great Western Railway. It has a large trade 


in kaolin or china-clay, produced from beneath 
the worn-out lodes of tin and copper of the 
famous Carclaze mines. Pop. (1921), 8250. 

St. Bees, a town of Cumberland, England; 
served by the Furness Railway. It has agranunar- 
school founded by Archbishop Grindal in 1587, 
and enlarged in 1881. Pop. 1400. 

St. Catharine’s, a city and port of entry of 
Ontario, Canada, on the Welland Canal, near 
Lake Ontario. It has mineral-springs, is a centre 
of fruit-growing and canning, has flour- and saw- 
mills, and carpet works. Pop. 18,000. 

Saint Catharine’s College, Cambridge, was 
founded in 1473 by Robert Wodelarke, chancellor 
of the university and provost of King’s College. 

St. Cyr (ser), a village of France, in the de* 
partment of Seine-et-Oise, 14 miles west of 
Versailles; famous for the seminary for the 
education of ladies of rank which Louis XIV 
founded here. Since 1808 the buildings have been 
used as a military academy. Pop. 5000. 

Salnte-Beuve (saQt-beuv), Charles Augustin, 
French critic, born 1804, died 1869. His contri- 
butions to the Eeoue des Deux Mondes on French 
authors and literature formed for a considerable 
period the chief attraction of that periodical. 
In 1840 he was appointed conservator of the 
Mazarin Library, and in 1845 admitted a member 
of the French Academy. After 1848 he contri- 
buted a number of critiques to the Monday 
numbers of the ConsHtutimnel and then to 
those of the Moniteur {Causeries du Lundi, 
Nouveaux Lundis), Most of his critical writings 
have been republished in various editions. He 
also wrote three volumes of poetry (1829-87), 
under the nom de plume ’ Joseph Delorme ’; 
but these do not rank high, although his ideal 
of poetry was of the very highest. — Cf. G. M. 
Harper, Sainte-Beuve, 

Sainte Croix {sasft krwfi), or Santa Cruz, a 
West Indian island, one of the Virgin group, sold 
by Denmark to the United States in 1916-7. 
It lies 40 miles s.s.e. of St. Thomas, and has an 
area of 74 sq. miles. There are two towns, 
Christiansted (pop. 4580) and Frederiksted 
(8150). The chief industries are agricultural. 
See Virgin Islands, 

St. Elias, Mount, a snow-capped volcanic 
mountain situated in the north-west of Canada, 
near the boundary with Alaska, about 25 miles 
from the Pacific. It rises 18,020 fret above sea- 
level, and was scaled by H.R.H. the Duke of 
the Abruzzi in 1897. 

St. Eloi, a village of Belgium, in the province 
of West Flanders, about 8 miles south of Ypres, 
at the junction of the two main roads, the Ypres- 
Armentfrres road, north and south, and the 
Ypres-Wameton road, which branches off In a 
south-easterly direction. St. Eloi was the scene 
of much local fighting during the European War, 
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the main engagements taking place in March, 
1915, and March, 1916. 

Saintes (sa 9 t), a town of France, in the de« 
partment of Charente-In«6rieure, on the Charente. 
It has an old cathedral and interesting Homan 
remains, including a triumphal arch erected in the 
time of Nero, and the ruins of an amphitheatre. 
Manufactures include iron and copper, and the 
trade is in brandy, wool, and com. Pop. 20,000. 
Saint Etienne. See JStienne, St 
Saint Eustatius. See Eustatiua. 

Saint- Evremond (sant-fivr-mOQ), Charles 
Marguetel de Saint-Denis, Seigneur de, French 
author, born in 1618, died 1703. He was a 
staunch royalist, but, compromised by the dis- 
grace of Fouquet, and afraid of Mazarin, he fled 
to England in 1661, and was welcomed and 
pensioned by Charles II. His satirical writings 
and his letters are of some interest. One of the 
former is his La ComSdie des AcadimisUa. 

St. Francis, a river of the United States, 
forming part of the boundary between Arkansas 
and Missouri, and entering the Mississippi near 
Helena. At high water it is navigable for about 
150 miles; total length, 450 miles. 

Saint Gall. See Gall, St 
Saint Germain. See Germain, St 
St. Helena, a British island of the South 
Atlantic, 696 miles south-east of Ascension, and 
about 1200 miles from the nearest point of the 
African coast. Area, 47 sq. miles; pop. (1921), 
3747. Physiography, — It is entirely volcanic, 
consisting largely of basalts, and stands near 
the mid-oceanic rise which divides the Atlantic 
in two. Most of the island stands over 1500 
feet in altitude; the south-easterly crater, which 
is 3 miles in diameter, attains 2697 feet altitude 
in Diana's Peak. St. Helena lies full in the track 
of the south-east trade-winds, and the climate 
is therefore oceanic, averaging between 65° and 
75° F* on the uplands, and up to 85° F. in the 
sheltered anchorage at Jamestown. The annual 
upland rainfall is 40 inches. A few of the in- 
digenous trees remain, but European domestic 
animals have entirely supplanted the original 
fauna. Cattle are raised, and some are exported 
to Ascension. Communications, — St. Helena is 
an Admiralty coaling-station, and about two of 
the Cape of Good Hope squadron pay an annual 
visit. The Eastern Telegraph Company's cable 
lands on the island and connects it with St. 
Vincent and Cape Town. About forty vessels 
call annually, and nearly all are British. People , — 
The people are of mixed European, African, and 
East Indian race, and are descended in part from 
emancipated slaves. Jamestown, built in a ravine 
with almost vertical sides, is the port and capital. 

History, — St. Helena was discovered by Jo&o 
de Nova in 1501. It was settled by some Portu- 
guese who had been expelled from the East Indies. 


In 1645 the Dutch established a post which they 
relinquished to the English, and in 1668 it was 
taken over by the East India Company, reverting 
later to the Dutch, and being recaptured by 
Captain Munden in 1673, since when the island 
haa remained British. From 1815 to 1821 St. 
Helena was the island-prison of the Emperor 
Napoleon, and in 1822 the East India Company 
resumed control, and the island continued to 
prosper until the opening of the Suez Canal. A 
Governor administers the island, and a detach- 
ment of Royal Marine Artillery is in garrison. 

St. Helens, a county borough of Lancashire, 
England. It owes its rise to the extensive coal- 
beds in the vicinity, its proximity to Liverpool 
and the facility of communication, and to the 
introduction of various branches of manufacture, 
more especially that of glass. There are also im- 
portant copper-, iron-, lead-, and chemical-works, 
manufactures of patent medicines, and potteries. 
Pop. (1921), 102,680. 

St. Helens, an urban district of England, in 
the Isle of Wight, 4 miles south-east of Hyde; 
served by the Isle of Wight Railway. Pop. 6000. 

St. Heller, the seaport-capital of the island 
of Jersey, on the south coast, on the east side of 
St. Aubin's Bay. The chief public building is 
the House of Assembly (Salle des £tats). There 
is a considerable shipping trade. The mild 
climate makes it a favourite place of residence 
and summer-resort. It is the seat of the States, 
or representative Parliament of Jersey, and has 
industries in shipbuilding, brewing, and fishing. 
Pop. 30,000. 

St. Hyacinthe, a city of Canada, in the pro- 
vince of Quebec, on the Yamaska and Black 
Rivers. It has manufactures of gloves, biscuits, 
boots and shoes, and agricultural machinery. 
Pop. 9800. 

St. Ives, a municipal borough and seaport 
town of Cornwall, England, on St. Ives Bay. The 
principal business of the place is the pilchard 
fishery, with some boat-building and rope- 
making. The original town stood on a promon- 
tory eastward of the present town, and is sup- 
posed to have been overwhelmed by sand- 
drifts. Pop. (1921), 6950. 

St. Ives, a municipal borough of Huntingdon- 
shire, England, on the Ouse. It is an agricultural 
centre, and has important cattle markets. Pop. 
(1921), 2800. 

St. John, a city and port of Canada, in the 
province of New Brunswick, capital of St. John 
county, at the mouth of the River St. John in 
the Bay of Fundy. It is built on a rocky and 
irregular peninsula projecting into the harbour. 
The city is the only one in Canada having the 
ownership of its own harbour. The port is open 
all the year round and at all tides, the high- 
water depth being from 58 to 60 feet, and the 
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low-water depth at the entrance channel 82 feet. 
It is the winter port of Canada between 1st 
Nov. and 1st May. Pop. 63,000. 

Saint John, a river partly belonging to the 
United States, partly to Canada, the last 280 
miles of its course being in New Brunswick; 
total length, 550 miles. It is navigable for large 
steamers to Fredericton, a distance of 80 miles. 
About 225 miles up are the Grand Falls, 75 feet 
high. The city of St. John is at its mouth. 

Saint John’s, the capital and the largest town 
of Newfoundland, on Avalon Peninsula in the 
south-east of the island, and the centre of the 
insular railway system. It has a harbour and 
dry dock, is served regularly by transatlantic 
steamships, and is protected by several strong 
batteries and forts. A great part of it consists 
of wooden houses. St. .Tohn’s commands almost 
the entire trade of the island, and is the centre 
of the fisheries. Cod and seal oils are produced 
and exported on a large scale. Other important 
export articles are cured fish, seal-skins, and 
copper ores. Pop. 34,100. 

St. John’s, a town of Canada, in the province 
of Quebec, 18 miles south-east of Montreal. 
Lumber and agricultural produce are traded; 
bricks and furniture are made. Pop. 6000. 

St. John’s College, Cambridge, a college 
founded in its present form by Margaret, Coun- 
tess of Richmond and Derby, mother of King 
Henry VII, in 1511. The chapel (1869) is by 
Sir Gilbert Scott, and is a fine specimen of the 
early decorated style. Ascham, Bentley, Herrick, 
Prior, Rowland Hill, Wilberforce, Wordsworth, 
and Lord Palmerston were members of the college. 
It has a library containing over 40,000 volumes 
and about 1000 manuscripts. 

St. John’s College, Oxford, a college founded 
in 1555 by Sir Thomas White, knight, and aider- 
man of London. Archbishop Laud built the inner 
quadrangle, after a design by Inigo Jones, and 
made valuable contributions to the library. 

St. John’s Wort (Hypericum), a genus of 
plants, ord. Hypericaceae. The species are mostly 
small showy shrubs. The flowers are five-petalled, 
and usually yellow. The leaves and blossoms, 
when rubbed between the fingers, emit a strong 
resinous odour and have a bitter taste, due to a 
volatile oil which has astringent and tonic pro- 
perties. II, perforatum^ to which at one time 
the name of St. John’s wort was limited, has its 
leaves marked with pellucid dots, giving them a 
perforated appearance. H, calydnum or Aaron’s- 
beard, is a shrubby plant with handsome flowers. 
Its leaves are also dotted. 

St. Joseph, a city and port of entry of Mis- 
souri, United States, the county seat of Buchanan 
county, on the Missouri. St. Joseph owes its 
great commercial importance to its development 
of a comprehensive transport system. There are 


great stockyards in South St. Joseph, a manu- 
facturing suburb to which are attached meat can- 
neries. St. Joseph proper is the centre of an im- 
mense dry-goods trade. It was founded in 1846, 
and became a city in 1857. Pop. (1920), 77,940. 

Saint- Just (sap-zhust), Antoine Louis L^on 
Florelle de, French revolutionary, born 1767, 
executed 1794. Energetic and resolute, he became 
the right hand of Robespierre. He was an effec- 
tive speaker, but unscrupulous and uncompro- 
mising. The guillotine was his general answer 
to all arguments and actions which did not 
harmonize with his own. He fell with Robespierre 
owing to the events of the 9th Thermidor (27th 
July, 1794; see France, History), and perished on 
the same scaffold with him on the following day. 

St. KUda. See Kilda, St. 

St. Kitts and Nevis, a presidency of the 
Leeward Islands, British West Indies. It com- 
prises the Islands of St. Christopher, Nevis and 
Anguilla, with their dependencies. Nevis was 
discovered by Columbus (1498), and received an 
English colony from St. Kitts (1628). Charles- 
town (pop. 1150) is the capital. Area, 50 sq. 
miles. The total population of the presidency is 
(1921) 38,214; area, 150 sq. miles. 

St. Lawrence, one of the largest rivers in the 
world, which drains the great chain of North 
American lakes. In different parts of its course 
it is known by different names. From the sea 
to the foot of Lake Ontario it is called St. Loia- 
rence*, between Lakes Ontario and Erie it is 
called Niagara River; between Lakes Erie and 
St. Clair, Detroit River; between Lakes St. Clair 
and Huron, St, Claires River; between Lakes 
Huron and Superior, St, Mary's River or the 
Narrovos', and from the head of Lake Superior 
to its source near that of the Mississippi, the St, 
Louis River, forming thus an uninterrupted 
waterway of upwards of 2100 miles. It receives 
the Ottawa, its principal auxiliary, at Montreal, 
as also the St. Maurice, the Saguenay, and 
numerous other large rivers from the north. The 
river is navigable for Atlantic steamers to the 
city of Montreal, 600 miles up, and from Montreal 
upwards ty river and lake steamers. The rapids 
between Montreal and Lake Ontario are passed 
by means of canals, and Niagara Falls by the 
Welland Canal. The river’s breadth betw^een 
Montreal and Quebec is fi:om i mile to 4 miles; 
the average breadth, about 2 miles. Below 
Quebec it gradually widens till it enters the Gulf 
of St. Lawrence. From the beginning of December 
to the middle of April navigation is suspended 
by ice. The principal towns of Canada are situated 
in the St. Lawrence area. 

St. Lawrence, Gulf of, a drowned valley 
which is a large inlet of the North Atlantic in 
Canada, forming the continuation of the estuary 
of the River St. Lawrence, and separated from 
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the Atlantic chiefly by the Island of New- 
foundland, Cape Breton, and Nova Scotia. It 
communicates with the ocean by the opening 
betwixt Newfoundland and Cape Breton, about 
65 miles wide, by the Strait of Belle-Isle, and the 
Gut of Canso. It contains numerous islands, the 
principal of which are Anticosti, Prince Edward, 
and the Magdalens. 

St. Louis (san-ld'i), a municipal commune 
and seaport of French West Africa, the capital 
of the colony of Senegal, on the Island of Sor, 
at the mouth of the Senegal River. Pop. 28,880 
(about 800 being French). 

St. Louis, a city and port of entry of Missouri, 
United States, on the Mississippi. The importance 
of St. Louis is due primarily to its commanding 
position in the south-central Mississippi Valley, 
which it has developed by means of efficient 
transport by rail and river. The latter was at 
first the most important, but has now entirely 
given place to the railroads, although the city 
is still a port of entry for foreign commerce. 
Meat packing and slaughtering are important, 
but are more highly developed in East St. Louis. 
St. Louis is the largest tobacco-manufacturing 
city of the United States, and leads in the pro- 
duction of railway rolling-stock, street cars, 
white lead, and wooden goods. There are also 
chemical-, paint-, and hardware-works and flour- 
mills, as well as cloth-mills and coffee-manu- 
facturing establishments. Pop. 778,000. 

St. Louis, East, a city of Illinois, United 
States, the county seat of St. Clair county, on 
the Mississippi opposite St. Louis; served by 
sixteen railway systems, which cross the river to 
St. Louis by a steel arch bridge. There are large 
industries in slaughtering and meat packing, and 
to a lesser extent in iron-founding and flour- 
milling. Pop. 66,740. 

St. Lucia, an island of the British West Indies, 
the most northern and largest of the Windward 
group, about midway between Martinique (north) 
and St. Vincent (south). Area, 288 sq. miles; pop. 
(1921), 51,500. The mean annual temperature is 
about 78° F., with a mean maximum of 80° and 
a minimum of 71°. The climate is healthy. 
The annual rainfall is about 70 inches at Castries, 
the capital, a coaling-station and naval base. 
Among products are sugar, molasses and syrup, 
rum, cocoa, lime-juice, lime-oil, bay-oil, honey, 
hides, logwood, and fuel, St. Lucia is adminis- 
tered by an Administrator and Secretary, who are 
assisted by a nominated Executive and Legis- 
lative Council. For certain purposes the four 
islands of Grenada, St. Vincent, the Grenadines, 
and St. Lucia are united as the Windward 
Islands, but otherwise each island hAw its own 
institutions and is entirely self-governing. 

St. Malo, a watering-place and port of North- 
Western France, in the department of Ille-ct- 
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Vilaine, on a granite island at the mouth of the 
Ranee, connected with the mainland by the Sillon, 
a causeway about 650 feet long. Pop. 11,000. 

St. Martin. See ATarrin, St. 

St. Mary’s River, the outlet of Lake Superior 
into Lake Huron, about 60 miles long. At Sault 
Ste Marie, or St. Mary’s Falls, near Lake Superior, 
navigation is obstructed by rapids, and canals 
are used to facilitate traffic. 

St. Maurice, a river of Canada, in the pro- 
vince of Quebec, entering the St. Lawrence at 
Three Rivers after a course of about 800 miles. 
It is navigable between Grand Piles and La 
Tuque, and is used for floating lumber. 

St. Michael’s Mount, a conical rock on the 
south-west coast of England, in the county of 
Cornwall, on the north-west side of Mount’s Bay, 
height 250 feet, connected with the mainland by 
a natural causeway, which is dry at low water. 
On its summit are the remains of a monastery 
founded by Edward the Confessor. 

Saint-Michel (sap-mi-sheJ), Mont, a fortified 
rocky height in the department of La Manche, 
France, in Cancale Bay, 7 miles south-west of 
Avranches. On its summit are a castle and an 
interesting church of the tenth centuiy. There 
is a straggling village on the hill, with a popula- 
tion of about 800. It can be approached across 
the sands at low water. 

St. Mihiel, a town of France, in the depart- 
ment of the Meuse. It has lace manufactures. 
During the European War the Germans took 
the town (25th Sept., 1914), and it was not 
retaken until Pershing’s American troops flat- 
tened out the St. Mihiel salient in Sept., 1918. 
See European War. 

Saint Nazaire, a town and port of France, in 
the department of Loire-Inffirieure, at the mouth 
of the Loire, about 82 miles from Nantes, of 
which it is the out-port. The construction of 
new docks and the renovation of the old basin 
and quayage have transformed it into an im- 
portant shipping centre. Cereals, tobacco, salt, 
brandy, and coffee are traded. Pop. 88,000. 

St. Neots, fin urban district of Huntingdon- 
shire, England, on the Ouse; served by the Great 
Northern Railway. Pop. (1921), 4110. 

St.-Nicolas, a town of Belgium, in the pro- 
vince of East Flanders. The manufactures are im- 
portant, especially in cottons, woollens, and linens. 
Its fairs are much frequented. Pop. 85,000. 

St. Omer, a town and port in loanee, in the 
department of Pas-de-Calais, in a marshy district 
on the Aa and on a canal. It ranks as a fortress 
of the second class, and it has a fine church 
(Notre Dame). The abbey church of St. Berlin 
at St. Omer was at one time the noblest Gothic 
monument of French Flanders. It manufactures 
woollen cloth, thread, and starch, and has an 
important trade. The British head-quarters 
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during the European War were at St. Omer 
from Oct., 1914, to March, 1916. Pop. 80,000. 

Saintonge, one of the pre-Revolutionary pro- 
vinces of France, bounded by the Atlantic, 
Poitou, Guienne, and Angoumois. It belonged to 
the English from the time of Henry II until it 
was conquered by Charles V. It is chiefly com- 
prised in the departments of Charente and 
Charente-Inf4rieure. 

St. Ouen, a town and river-port of France, 
in the department of Seine, on the Seine. There 
are manufactures of pianos, soap, chemical pro- 
ducts, and machinery, and there is also a race- 
course. Pop. (1921), 50,900. 

Stc Pancras, a metropolitan borough of 
London, England, which extends northward to 
form a part of the county boundary. It embraces 
among others the central districts of Kentish Town 
and Camden Town, and those of Chalk Farm and 
Somerstown. Si. Pancras contains terminal sta- 
tions and vast goods depdts of several important 
railway systems, viz. King’s Cross (Great Northern 
Railway), St. Pancras (Midland Railway), and 
Euston (London & North-Western R^way). 
University College is located in Gower Street, 
and there are several of the principal London 
hospitals (such as the Royal Free Hospital) within 
the borough. See London, Pop. (1921), 210,986. 

St. Paul, a city and port of entry of Minnesota, 
United States, the state capital and the county 
: eat of Ramsey county, at the head of navigation 
on the Mississippi, 2150 miles from its mouth. 
St. Paul is the port of entry for the Minneapolis 
customs district, and is served by several lines of 
river steamers, while imports from Canada and 
the East are important. St. Paul is second only 
to Minneapolis as the chief manufacturing centre 
of Minnesota, fur goods, printing and publishing, 
and tobaccos being important. South St. Paul, 
a contiguous city, has large stockyards and 
slaughtering and canning industries. Dairy 
products, farm produce, and coal are exported. 
Pop. (1921), 234,700. 

St. Paul’s Cathedral, London, is situated on 
Ludgate Hill, an elevation on the north bank of 
the Thames. The site of the present building was 
originally occupied by a church erected by 
Ethelbert, King of Kent, in 610. This was 
destroyed by fire in 1087, and another edifice. 
Old St. Paul’s, was shortly afterwards com- 
menced. The structure was in the Gothic style, 
in the form of a Latin cross, 690 feet long, 180 
feet broad, with a lead-covered wooden spire 
rising to the height of 520 feet. The middle aisle 
was termed Paul’s Walk, from its being fre- 
quented by idlers as well as money-lenders and 
general dealers. Old St. Paul’s was much damaged 
by a fire in 1187, by lightning in 1444, again by 
fire in 1561, and was utterly destroyed by the 
Great Fire in 1666, The ruins remained for about 
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eight years, when the rebuilding was taken in 
hand by the Government of Charles II (1675- 
1710). The whole building was completed under 
one architect (Sir Christopher Wren), and one 
Bishop of London (Dr. Henry Compton). The 
building is of Portland stone, in the form of a 
cross. Its length is 510 feet; the width from north 
to south portico, 282 feet; the general height is 
100 feet. The whole is surmounted by a great 
dome (q.v.) raised on eight arches. Above the 
dome is a lantern or gallery terminated above by 
a ball and gilded cross, 404 feet from the pave- 
ment beneath. The pavement of the interior is 
composed of slabs of black and white marble. 
The crypt under the nave is the bmying-place of 
many famous men. Among the numerous monu- 
ments and statues may be mentioned those of 
John Howard and Dr. Johnson, by Bacon; 
statues of Nelson, Earl Howe, and Sir Joshua 
Reynolds, by Flaxman; Bishop Heber, by 
Chantrey; and monuments to Lord Ro^ey, 
Lord Heathfield, Admiral Collingwood, General 
Abercrombie, &c., by Rossi, Westmacott, and 
others. The monument to the Duke of Wellington, 
by Alfred Stevens, is accounted the finest work of 
its kind in England. It consists of a rich marble 
sarcophagus and canopy elaborately ornamented 
with bronze sculptures. A scheme of reconstruc- 
tion and renovation of the cathedral, inaugurated 
in 1914, was in progress in 1922.— Biblioobaphy: 
Rev. Canon Benham, Old St, PauVa; W. M. 
Sinclair, Memorials of St, PauTs Cathedral, 

St. Peter’s Port, or St, Pierre le Port, 
capital of Guernsey, on the east coast of the 
island. St. Peter’s Port trades chiefly in fruit, 
vegetables, and fish. Pop. 18,000. 

Saint-Pierre (san-pi-fir), Jacques Henri Ber- 
nardin de, French author, bom 1787, died 1814. 
His £ttfdes de la Nature^ published in 1788, first 
secured him a literary position. Then followed 
his chief works: Paul et Virginie (1787) and 
La ChaumUre Indienne (1790), both of them 
(especially the former) veiy popular. 

St, Pierre (pi-fir), the largest island of a small 
group near the southern coast of Newfoundland, 
forming vrith the adjacent Miquelon group a 
colony of France. The inhabitants subsist 
entirely by the cod-fisheries and the industries 
connected with them. The town of St. Pierre, 
on the island of that name, is the capital of the 
colony. Area of St. Pierre group, 10 sq. miles; 
pop. (1921), 8420. See Miquelon, 

St. Pierre (pi-fir), a town on the north-west 
coast of the French island of Martinique, in the 
West Indies, totally destroyed by the terrific erup- 
tion of the volcano Mont Pel4e in 1902. It was a 
fortified seaport, and had 26,000 inhabitants. 

St. Quentin (kfip-tai^), a town of France, in 
the department of Aisne, on a height above the 
Somme. On account of its position on the 
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frontiers between France and the Low Countries 
it figures much in history. Most of the town was 
destroyed during the European War. The staple 
manufactures are cotton and woollen goods. 
Pop. 55»000. See European War. 

Saints, a word used in the New Testament as 
a general term to designate all the members of 
the Christian community, and believers in the 
gospel of Jesus Christ. In a specific sense it 
signifies persons whose lives have been deemed 
so eminently pious that the Greek and Roman 
Catholic Churches have authorized practices of 
commemoration and invocation in regard to 
them. According to the Council of Trent, “ the 
saints reigning with Christ offer their prayers 
for men to God and it teaches that “ it is good 
and useful to call upon them with supplication, 
and in order to obtain benefits from God through 
Jesus Christ, who alone is our Redeemer and 
Saviour, to have recourse to their prayers, help, 
and aid As to how the saints are enabled to 
hear prayers addressed to them, there is no 
definite teaching. The doctrine of saints, and 
the ideas and usages which grew out of them, 
form one of the main points of difference between 
the Protestants and the adherents of the above- 
mentioned Churches. The Roman Catholics re- 
gard their beliefs on the subject of saints as 
supported by different parts of the Bible and 
the writings of many of the early Fathers. Pro- 
testants generally object to the whole doctrine, 
alleging that not only is the idea of saints as 
intercessors nowhere contained in the Bible, but 
that it originated centuries after the establish- 
ment of Christianity; and that it is against the 
chief doctrine of Christianity, which declares all 
men to be sinners, and to be saved only by 
Christ. Coimtries, cities, arts, trades, orders, 
things, &c., have their patron saints^ or saints 
who are supposed to be specially interested on 
their behalf. St. Denis is the patron of France; 
St. George of England and Russia; St. Andrew 
of Scotland; St. Patrick of Ireland; Olaf of 
Norway; Canute of Denmark; Nepomuk of 
Bohemia; Cecilia of music; Hubert of hunting; 
Crispin of shoemakers; <&c. — ^Bibliogeaphy: F. W. 
Faber (editor), Lives of the Saints and Servants of 
God; S. Baring-Gould, Lives of the Saints; Mrs. 

A. B. Jameson, Legends of the Monastic Orders, 

Salnt-^SaSns, Charles Camille, French com- 
poser, was bom in 1835, and died in 1921. He 
was a precocious musician, and won his first 
success with an ode to Saint Cecilia, which gained 
a prize in open competition. This was in 1852, 
when the composer was seventeen. In 1871 he 
made his first appearance in London, and so 
commenced a long and happy association with 
this country. Saint-Sa^ns's outstanding qualities 
as a composer are clarity, perfection of form, and 
faultless technic. He played a prominent part 
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in the renaissance of French music, which began 
in the early ’seventies, and has achieved some 
world-wide successes as a composer, the most 
notable being his opera Samson and Delilah 
(1877). His sirmphonic poems for orchestra are 
also deservedly popular. 

Saint- Simon (sau-se-m5u), Claude Henri, 
Comte de, French economist, born at Paris in 
1760, died in 1825. At the age of eighteen he 
entered the army, served in the closing cam- 
paigns of the American War, was made prisoner 
in the naval combat in which the French were 
defeated by Rodney, and remained as such at 
Jamaica till the peace in 1783, after which he 
returned to France and abandoned the army. 
He conceived the idea of regenerating humanity, 
and in order to qualify himself for this he engaged 
in extensive studies, and travelled in England 
and Germany. His socialistic theories are ex- 
pounded in his works V Industrie, ou Discussions 
politiques, morales et philosophiques (1817-8) 
and Parabole (1819). Augustin Thierry, Saint 
Aubin, and Auguste Comte, who had become 
his disciples, collaborated in these later volumes. 
Comte, however, separated himself from St.- 
Simon on account of the theological element 
which the latter grafted upon his socialistic 
doctrines, a change which led to the production 
of the Catichisme Industriel (1824), and Le 
Nouveau Christianisme (1825). — Cf. A. J. Booth, 
Saint-Simon and Saint-Simonism. 

Saint-Simon, Louis de Rouvroy, Due de, 
French memoir writer, born 1675, died 1755. 
He was brought up on terms of intimate friend- 
ship with the due d’Orleans, and when the 
latter became regent he was appointed a member 
of the regency council. He succeeded in getting 
himself well informed about all the court cabals, 
and the doings and sayings of almost every not- 
able personage of the France of the period. This 
information he communicated in his MSmoires, 
published posthumously, which have made him 
famous. The first satisfactory edition appeared 
in 1856-8 (20 vols.). 

St. Thomas, a Portuguese West African 
island, in the Gulf of Guinea. See Sao Thomi. 

St. Thomas, a West Indian island, belonging 
to the United States, one of the Virgin group, 36 
miles east of Porto Rico. Area, 33 sq. miles; pop. 
10,700; capital, Charlotte Amalie (pop. 7747). 

St. Thomas was discovered by Columbus 
in 1493, and was in possession of the Danish 
West India and Brandenburg Companies succes- 
sively between 1671 and 1754, when it passed to 
the Crown of Denmark. The latter country sold 
the island, together with the rest of the Virgin 
group (q.v.), to the United States in 1916-7. 

St. Thomas, a city of Ontario, Canada, the 
capital of Elgin county, near Lake Erie. There 
are railway shops, agricultural machinery works^ 
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fiour-mills, &c>, and the city is a centre of the 
Ontario ihiit trade. Pop. 14,000. 

St. Vincent, a British West Indian island, 
in the centre of the Windward group. Area, 
150 sq. miles; pop. about (1021) 44,458; capital, 
Kingstown, on a bay of the same name near the 
south-west extremity of the island, with a pop. 
of 3840. The centre is mountainous (highest 
peak about 4000 feet). In the north-west is an 
active volcano, called the Soufrifere, about 8000 
feet high, with an immense crater; an eruption 
in 1902 caused great damage in the island. Sea 
Island cotton is produced, and is the finest in the 
empire; arrowroot, sugar, rum, spices, and cocoa 
are other products, the first being of especial note. 

St. Vincent was discovered by Columbus in 
1498, and first became a British colony in 1763; 
from 1779 to 1783 it was held by the French. 

St. Vincent, Gape, a promontory forming 
the south-west extremity of Portugal. It is 
celebrated in naval history for the great victory 
gained here in 1797 by the British admiral Sir 
John Jervis over a Spanish fieet nearly twice the 
strength of his own. 

St. Vitus*s Dance, or Chorea, a functional 
disorder of the nervous system which occurs 
chiefly among young persons, of whom it attacks 
girls two or three times as often as boys. The 
disorder is characterized usually by the per- 
formance of irregular, spontaneous movements 
of the face, tongue, trunk, and limbs. These 
movements are increased during the hours of 
wakefulness by excitement and by voluntary 
movement. They do not occur during sleep. 
A child exhibiting the characteristic features of 
the disease has the appearance of one excessively 
naughty, fidgety, and restless. While fright or 
other strong emotion is the exciting cause in 
many cases, the condition is now regarded as 
one of the numerous manifestations of rheuma- 
tism. The speech is often affected, the mental 
functions rarely so, by the disease, which lasts 
for weeks or months, is likely to recur, and almost 
always ends in complete recovery. Certain 
affections of the heart are, however, common 
complications. The popular name arose from 
association of the symptoms of chorea with those 
of the sufferers in an epidemic of dancing mania 
whom the authorities of Strasbourg, some 500 
years ago, sent to the Chapel of St. Vitus at 
Saverne for cure. 

Sals, a ruined city of Egypt, near the right 
bank of the Rosetta branch of the Nile, 67 miles 
north-west of Cairo, formerly a place of great 
importance. 

Sakai, a seaport of Honshu, Japan, on the 
Inland ^a, 6 miles from Osaka. There is a 
fishing industry, iron-founding, brick-making, 
and the manufacture of cutlery. Pop. 75,350. 

Sakhalin and Karafuto, an island of the 


North Pacific off the coast of Siberia. The 
northern part is Russian; south of 50° n. lat. it 
Is Japanese, and is known as Karafuto. There 
are three mountain ranges, viz. north-central, 
western (along the Gulf of Tartary), and eastern 
(along the Sea of Okhotsk). A central plain 
extends across the island along the valleys of the 
Tim and Poronai, the two chief rivers. The 
climate is severe, July and August having a 
mean temperature of about 63° F., and January 
between 12° and 0*4° F., but dense sea-fogs are 
the worst feature. Scurvy and malaria are pre- 
valent. Alexandrovsk is the Russian adminis- 
trative centre; Toyohara (pop. 12,900), the 
Japanese capital. Other Japanese towns are 
Otomari (16,000), a treaty port; Mauka (19,000), 
the second port, ice-free all the year round; 
Manue; and Kismani. There are large forests, 
in Sakhalin and KarafUto; fisheries are important; 
coal (lignite) from Due and Vladimirsk in Sak- 
halin, and from Sertonai in Karafuto, is the chief 
mineral. 

Originally Japanese, Sakhalin passed entirely 
to Russia in 1875, in exchange for the Kurile 
group, but was reconquered during the Russo- 
Japanese War of 1905, when the southern half 
of the island passed again to Japan. Since then, 
the Russian and the autochthonous populations 
have dwindled, but immense numbers of Japanese 
have emigrated to Karafuto, where the pop. is 
105,800; area, 18,148 sq. miles. No statistics are 
available for Sakhalin. 



Said iPithecia monachus albicans) 


Saki, the common name of several species of 
monkeys inhabiting South America, closely allied 
to the sapajous (q.v.), but differing from th^.- 
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latter in having non-prehensile taila. They are 
an forest-dweUeia, gregariotu, noctomal* 
and live chiefly on honey and fruits. 

Shi (shl), one of the most valuable timber 
trees of India. Shoria rdbuata^ nat. ord. Dip- 
teracese, growing to the height of 100 feet. 
Extensive forests of it exist in Northern India, 
where it is largely used in carpentry of aU kinds, 
the wood being light-brown in colour, hard, and 
uniform in texture. See Vcmmar Besin. 

Sala, Geoige Augustus, British journalist, 
born in 1828, died in 1895. He was a voluminous 
contributor to the newspaper press, often as 
special correspondent. Much of his work was 
contributed to The IkxUy Telegraph, but AU the 
Year Bound, The ComhiU Magazine, and The 
Illustrated London News contained many spark- 
ling productions from his pen. 

Saradin, Sultan of Egypt and Syria, bom 
1137, died 1198. His father, a native of Kur- 
distan, was Governor of Tekrit (on the Tigris). 
On the caliph’s death in Egypt (1171) Saladin 
usurped his wealth and authority, with the 
approval of Nureddin, the Sultan of Damascus. 
After the latter’s death (1178) Saladin succeeded 
also in possessing himself of Damascus and 
Southern Syria. He rapidly extended his con- 
quests over Syria and the neighbouring countries, 
and thus came in contact with the Crusaders 
during the Third Crusade. The disastrous defeat 
he suffered from the Crusaders in 1177 compelled 
him to return to Egypt, but in 1182 he resumed 
his career of conquest. In 1187 he gained the 
famous victory of Tiberias, and Jerusalem sur- 
rendered to him after a gallant resistance. But 
the fall of Acre in 1191 after a two years’ siege, 
and defeats at the hand of Richard I, compelled 
Saladin to conclude a truce (1192), which was 
followed by the withdrawal of RicWd. About 
a year after this event Saladin died at Damascus. 
He was a skilful, brave, and magnanimous 
general; and an astute, beneficent, and merciful 
ruler. Saladin was the founder of the dynasty 
of the Ayoubites. The Arabic form of the name 
is Sala-ud-din, See Crusades. 

Sala'do, a river of the Argentine Republic, 
in the province of Buenos Aires, which rises on 
the eastern slopes of the Cordilleras, and falls 
into the River Plate after a course of 420 miles. 

Salaman'ca, a frontier province of Eastern 
Spain whose boundary marches on the west with 
that of the north-east Portuguese province of 
Baixa. Oil, wine, hemp, and cereals are produced 
in the north; the south is hilly and forested, with 
l^ch, oak, pine, and chestnut. Live-stock and 
timber are the principal exports. Area, 4829 
sq. miles; pop. 333,450. 

Sa l a m a n ca (ancient Salmaatica), a city of 
Spain, capital of the modem province of Sala- 
manca, on the Tormes. In picturesqueness, and 


in the magnificence of its ancient edifices, Sala- 
manca is hardly surpassed by any other Spanish 
dty. Chief among the numerous attractions rank 
the New Cathedral {Catedral Nueva), begun in 
1509 and completed In 1733; the Old Cathedral 
{Catedral Vieja), or Santa Maria de la Sede, 
founded by Raymond of Burgundy in 1100 and 
finished a century later; and the university, 
originally built between 1415 and 1438, whidi 
is one of the oldest and most celebrated in 
Europe, and attracted at one time some 15,000 
students from all parts of Europe. Pop. (1918), 
28,981. 

Sedmmtica, a large and ancient city of the 
Vettones, was taken by Hannibal in 222 b.c., 
and under the Romans it became a military 
station. In modem times Salamanca is chiefly 
celebrated for the victory gained in its vicinity 
on the 22nd July, 1812, by the Anglo-Portuguese 
army under the Duke of Wellington over the 
French under Marshal Marmont. 

Salaman'der, the name given to various 
animals of the class Amphibia (frogs, toads. 



newts, &c.), and order Urodela (tailed’), in- 
cluding the land salamanders (genus Salaman- 
dra) and the water salamanders, efts or newts. 
The lizard-like land salamanders have glands 
which secrete a watery fluid, which the animal 
exudes when alarmed, ^ but which is injurious 
to small animals only . ' The best-known species 
is the Salamandra maculosa, the common sala- 
mander of Europe. It is 6 to 8 inches long. Is 
found in moist places under stones or the roots 
of trees, near the borders of springs, in deep 
woods, &c., and passes its life in concealment 
except by night or during rain. It is sometimes 
called the spotted sdUmandef, from the black 
patches on its bright-yellow skin. There are vari- 
ous other species in Europe, Asia, and America. 
In America the name is often given to the ^ hdl- 
bender’ {Cryptobranchm dUeghmiensis). The 
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giant salamander of Japan (C. japonicus) is 
closely allied. Salamanders feed on worms, slugs, 
snails, and insects. 

Saramis, or Koluii, an island of Greece, in 
the Gulf of jEgina, close to the shore of Attica. 
It has a rocky surface, with a thin but not 
unproductive soil, and in some parts is well 
adapted for the olive and vine. The Persian 
fleet imder Xerxes was defeated at Salamis by 
the Greeks in 480 B.c. 

Sal-ammoniac, or Ammonium chloride, 
NH^Cl, a salt of ammonia obtained in the crude 
state as a by-product in the manufacture of coal- 
gas, by neutralizing the ammoniacal liquor with 
hydrochloric acid. The salt may be purified by 
sublimation, when it is obtained as a tough, 
fibrous white mass. It is used in calico-printing, 
galvanizing iron, soldering, and in electric 
batteries. 

Salandra, Antonio, Italian statesman, was 
born in 1858, and in 1886 entered the Italian 
Parliament as Conservative member for Lucera. 
On the fall of the Giolitti Cabinet, Salandra came 
into power (March, 1914), and headed the 
Government which ranged Italy on the side of 
the Allies during the European War. Adverse 
criticism caused his resignation in June, 1016. 

Sale, Sir Robert Henry, British soldier, bom 
1782, died 1846. He distinguished himself in 
Afghanistan, where he forced Dost Mohammed 
Khan to surrender, and inflicted a crushing defeat 
upon Akbar Khan at Jelalabad (1842), after he 
had been besieged for several months, subse- 
quently assisting in the recapture of Kabul. 

Salem, a city and port of entry of Massa- 
chusetts, United States, one of the coimty seats 
of Essex county, on Salem Harbor, an arm of 
Massachusetts Bay. Salem formerly had a 
considerable foreign trade, especially with the 
East Indies and China, and has still a large 
coasting trade in coal, although its manufacturing 
industries are now of most importance. These 
include leather and boots, cotton, jute, and silver- 
ware. Pop. 55,580. 

Salem has many interesting buildings, and 
played a prominent part in the earlier history 
of the United States. It is one of the oldest towns 
of the Union, founded in 1626, and became a 
city in 1885. 

Salem, a city of Oregon, United States, the 
state capital and the county seat of Marion 
county, on the Willamette River; served by the 
Southern Pacific Railway, and by electric- 
traction lines and steamships to Portland. It 
stands in the heart of the Willamette Valley, a 
rich farming and fruit-raising area for which it 
is the market. Salem was founded about 1840, 
became a city in 1858, and state capital in I860. 
Pop. 17,680. 

Salem, a district and city of India, in Madras 
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Presidency. The district is traversed from £.s.e. 
to W.N.W. by a great range of hills pierced by 
four passes, rich in iron and in beds of white 
magnesite. The Cauveiy is the chief river; it 
traverses the western and southern boundai^s. 
Weaving is the principal industry; silk cloths 
and cloths with silk borders are woven every- 
where. Salem city is the head-quarters of the 
district. Area of district, 6800 sq. miles; pop. 
1,767,000; pop. of city, 50,000. 

Sale of Goods. The law of sale is contained 
in the Sale of Goods Act, 1898. The term goods 
is defined as comprising all corporeal movables 
except money. Great importance attaches to 
the time when the property in the goods is 
deemed to pass, for, as the Latin maxim puts it, 
res perit domino * (a thing perishes to its owner). 
The rules are: 

{a) Specific or ascertained goods: the property 
passes when contract is made if goods are in a 
deliverable condition, though pa3ment or de- 
livery is postponed. If goods are not in a de- 
liverable state at the time, the property passes 
when the buyer is advised that the goods are 
ready. 

(6) Goods sold ‘ on approval * or ^ on sale or re- 
turn *: the property passes when buyer signifies 
acceptance or otherwise adopts the transaction. 

The motto 'caveat emptor* (let the buyer 
beware) must always be kept in mind. Thus a 
person buying a horse must remember that a 
seller does not require to point out any bad 
features, but at the same time he must not give 
misleading information. In some cases a certain 
warranty is implied, as when goods are ordered 
to suit the requirement of a special market. 
Certain rights are possessed by an unpaid seller, 
viz. (1) lieriy the right to retain goods sold until 
the price is paid; (2) stoppage-in^transitu, the 
right, where the buyer is insolvent, to stop the 
goods in transit, so as to retake possession. An 
insolvent person is defined by the Act as one who 
either has ceased to pay his debts in the ordinary 
course of business, or cannot pay them as they 
fall due, whether he has committed an act of 
bankruptcy or not. Where notice to stop the 
goods is given to the carriers, time must be 
allowed to advise sub-agents. The unpaid seller 
has also (8) the right of re-sa/e, where such 
right has been expressly reserved or where the 
buyer is in breach of agreement. This remedy is 
often required where perishable goods are sold 
and the buyer fails to take delivery or to pay 
the price. 

In actions for damages the measure of damages 
is, usually, the loss dii^ly and naturally arising. 
The court, instead of granting damages, may, if 
craved, order specific performance. Apart from 
fx>ntract, express or implied, the place of deliveiy 
is the seller’s place of business. 
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Salep, a drug obtained from the tuberous roots 
of several species of Orchis, especially O. tnascdla. 
It is much valued in the East for its supposed 
general stimulant and nutritious properties. 

Salerno, a maritime department of Campania, 
South Italy, with a coast-line on the Tyrrhenian 
Sea. It is traversed generally by spurs of the 
Apennines* Cereals, hemp, flax, cotton, oil, wine, 
tobacco, and fruit are produced. The capital is 
Salerno. Area, 1908 sq. miles; pop. 571,800. 

Salerno (ancient Salemum), a city of Cam- 
pania, South Italy, capital of the department of 
Salerno, on the Gulf of Salerno (an arm of the 
Tyrrhenian Sea); served by the railway from 
Naples. It is the seat of an archbishop, and has 
a cathedral (San Matteo) built by Robert 
Guiscard in 1084, and restored in 1768. Behind 
the town, on a hill (900 feet altitude), stand the 
ruins of the ancient castle of the Lombard 
princes. The Corso Garibaldi, the chief prom- 
enade, occupies the seaward portion of the site 
of the city walls. Pop. 48,250. 

During the Middle Ages the town was noted 
for its medical school, the Schola Salemitana, at 
one time the most famous in Europe. 

Sales, Saint Fran 9 ois de. Bishop of Geneva, 
born 1567, died 1622. His Introduction d la Vie 
dSvote has been translated into all the leading 
languages of Europe. In 1665 he was canonized 
by Pope Alexander VII, and (1928) became 
patron saint of Christian writers. 

Saley'er Islands, a group of islands in the 
Malay Archipelago, south of Celebes. They are 
about seventy-three in number, have a population 
of about 80,000 Mahommedan Malays governed 
by native rajahs under a Netherlands agent. 
Ebony, teak, indigo, coffee, earth-fruits, and 
cotton are among the products. 

Salford, a county and municipal borough of 
Lancashire, England, on the Irwell, which 
divides it from Manchester; served by the 
London & North-Western and Midland Railways. 
The chief manufactures are in textiles, the 
various industries being practically identical 
with those of Manchester; the docks of the 
Manchester Ship Canal are within the borough. 
It may be considered an integral portion of 
Manchester, though it has a mayor and cor- 
poration of its own. Pop. (1921), 284,150. See 
Manchester, 

Salica'cese, a natural order of apetalous 
dicotyledons, distinguished by a two-valved 
capsule, and numerous seeds tufted with long 
hairs. The species are trees or shrubs, inhabiting 
woods in the northern districts of Europe, Asia, 
and America. Only two genera are included in 
the order, Salix or willow, and Populus or poplar. 

Sallcine, a bitter crystalline substance ob- 
tained from the bark of willows, and used in 
medicine, especially in the treatment of rheu- 


matic fever and neuralgia. It is soluble in hot 
water. 

Salic Law. The Salic law was the law of the 
Salian Franks, codified by Clovis (died 511), but 
the term is fanriliarly employed to designate the 
application to questions of successions to king- 
doms of a rule (itself an addition to Salic law) 
restricting to males the succession to certain 
lands. The Salic law in this sense was an anti- 
quarian device used for political purposes by 
French lawyers in 1316 in order to prevent the 
succession of a woman to the throne. The 
principle was followed not only in 1816 in the 
case of Philip V of France, but also in 1322 
and 1328 at the accessions of Charles IV and 
Philip V. It was challenged by Edward III of 
England, who claimed the French throne through 
his mother, and the English invasion completely 
established the ^ Salic law ’ as the rule of suc- 
cession in France. It was also followed in some 
of the German states, and the separation of 
Great Britain from Hanover in 1837 is the most 
important modern instance of its operation. 

Salicyric Acid, or Ortho-hydroxy-benzoic 
Add, CeH 4 (OH)-COOH, an organic acid occur- 
ring in nature in the flowers of the meadow-sweet, 
in whortleberry, and, in the form of its methyl 
ester, in oil of winter-green. It is usually manu- 
factured by saturating the sodium salt of phenol 
with carbon dioxide under pressure, and heating 
to 120° to 140° C. When pure, salicylic acid is 
a white crystalline substance, melting at 157° C. 
It sublimes if careftilly heated. It is sparingly 
soluble in cold water, more readily in hot water 
and in alcohol. It has strong antiseptic pro- 
perties, and is used in the manufacture of certain 
azo-dyes and in medicine. The sodium salt is a 
popular antirheumatic, and the acid itself, in 
concentrated solution, removes corns and warts. 

Salisbury (sftlz'be-ri), Robert Arthur Talbot 
Gascoyne Cecil, third Marquess of, English states- 
man, born 1830, died 1903. He was educated at 
Eton and Oxford. As Lord Robert Cecil he entered 
Parliament as member for Stamford in 1853, and 
in 1866 was appointed Secretary of State for India. 
In 1865, on the death of his elder brother, he 
became Lord Cranbome and heir to the mar* 
quessate. Owing to difference of opinion on 
the subject of the franchise he retired from the 
ministry, but on the death of his father in 1868, 
and his consequent elevation to the House of 
Lords, he returned to his old party associations. 
He resumed the Secretaryship for India in the 
Disraeli Government of 1874. At the end of the 
Russo-Turkish War, having become Foreign 
Minister, he insisted on the treaty which Russia 
had forced on Turkey being submitted to a 
congress of the Powers. In 1878 he accompanied 
Disraeli to the congress at Berlin, and on the 
death of that statesman became the recognized 
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leader of the Conservative party. He became 
Premier as well as Foreign ^cretary on the fall 
of the Gladstone Government in 1885. Glad- 
stone succeeded again to power in the end of 
the same year, but in June following was de- 
feated on the Irish Bills, when Lord Salisbury 
again became Premier and Foreign Secretary, 
with the approval and support of the Liberal 
Unionists. This position he held till 1892, and 
in 1895 he entered on a third term as Premier. 
In 1900 he became Premier for the fourth time, 
but he retired from political life in 1902. — Cf. 
F. D. How, The Marquis of Salisbury. 

Salisbury, or New Sarum, an ancient 
city and municipal borough of Wiltshire, Eng- 
land, on the Avon, where it is joined by the 
tributaries Bourne and Nadder (with the Wiley); 
served by the London & South-Western and the 
Great Western Railways. The city possesses a 
magnificent cathedral, built between 1220 and 
1263. The spire (404 feet) was added between 
1335 and 1375, and is the highest in England. 
There are several other churches, a bishop’s 
palace, court-house, corn-markets, and a museum. 
Salisbury is a brewing and military centre. Pop. 
(1921), 22,870. 

Salisbury, a city of Rhodesia, the capital of 
Southern Rhodesia, 4800 feet above sea-level. 
As Fort Salisbury, the city was founded in 1890, 
and is named in honour of the then Imperial 
Prime Minister. 

Salisbury, a city of North Carolina, United 
States, the county seat of Rowan county; served 
by the Southern Railway. The city has varied 
manufactures, and is the entrep6t for the sur- 
rounding agricultural region. Pop. 13,000. 

Sali'va is a transparent watery fluid of a 
somewhat slimy consistence found in the mouth, 
and derived from the different salivary glands, 
and from the numerous minute mucous glands of 
the mouth. The salivary glands, known as the 
parotid, submaxillary, and sublingual, are 
bilateral, and are found in the neck and sides of 
the face. The saliva has a double action — 
physical and chemical. The former consists in 
moistening the lining of the mouth, aiding in the 
solution of the soluble substances of the food, 
and, by lubricating the whole content of the food, 
helps swallowing. The chemical action is due 
to the presence of an enzyme, ptyalin, which 
acts by breaking up starch and converting it 
into dextrin and maltose. It has been dis- 
covered that the salivary digestion continues in 
the stomach for some time, until it ceases on 
account of the hydrochloric acid secreted by the 
glands of the stomach. The secretion of saliva 
is normally a reflex action, and is principally 
stimulated by taste. 

Sallow-thorn (Hippopha8), a genus of plants 
of the nat. ord. Elseagnacece. HippophaB rharn- 


noidesy sea buckthorn, a spiny shrub with dioecious 
flowers and small orange-coloured berries, grow- 
ing on cliffs near the sea, is the only species found 
wild in Great Britain. 

Sallust (Gaius Sallustius Crispus), Roman 
historian, was bom at Amitemum in 86 b.c., and 
died in 84 b.c. His family was plebeian but 
wealthy. He entered public life, and became a 
tribune of the people in 52 b.c. He was a strong 
supporter of Caesar, to whom he owed the in- 
fluential positions which he held. He was re- 
moved from the Senate in 50 b.c., the alleged 
reason for his removal being his gross immorality, 
though the real reason was probably his friend- 
ship for Caesar. Caesar’s enemies would have said 
that the latter reason implied the former. Sallust 
was reinstated in 49 b.c.; three years later he 
accompanied Caesar to Africa, and was made 
Governor of the province of Numidia. He 
returned to Rome with enormous wealth, and 
purchased the famous gardens known as the 
Horti Sallustiani, where he lived in great luxury, 
and devoted himself to the study of history. 

It is unfortunate that Sallust’s longest and 
most important work is lost. It was known as 
HistorioBy and was a history of Rome from 78 b.c. 
to 67 b.c. Only inconsiderable fragments (some 
discovered in 1886) survive; but they are 
enough to ensure regret at the loss of the com- 
plete work. Sallust is only known by two short 
but brilliant monographs, BeUum Catilinarium 
and Bellum lugurthinum. In these two books he 
shows himself to be the founder of a new school 
of Roman historians; he is both more scientific 
and more literary than his predecessors. He 
did some careful research work, consulting even 
some Carthaginian records in King Hiempsal’s 
library, and wrote in a terse and vivid style, a 
striking contrast to the dry narrative style of the 
old annalists. His characters are alive, and in 
his speeches he shows dramatic and not merely 
literary ability. He is a lover of truth, though 
the saying of Aristotle about Plato might be 
inverted and applied to him — arnica veritas sed 
magis amicus Csesar. In his style he imitated 
Thucydides, with whom Quintilian, the soundest 
of Latin critics, did not hesitate to compare him. 
He was usually considered the greatest of Homan 
historians. 

Salma'sius, Claudius (the latinized name 
of Claude de Saumaise), French scholar, born in 
1588, died 1653. In 1631 he succeeded Joseph 
Scaliger as professor in Leyden University. In 
1649 he wrote a defence of Charles I (Defensio 
Begia pro Carolo 1), which was brilliantly an- 
swered by Milton’s DefensioproPopulo Anglicano^ 

Salmon, George, British mathematician, was 
born in 1819, and died in 1904. He was regius 
professor of divinity in Dublin University from 
1866 to 1888, when he became provost of Trinity 



SALMON 


62 


SALMONIDiG 


College, He wrote valuable teactbooks, which appearance of a fish and approaches the definite 
are still standard works, on conic sections, or parr stage of its existed, beginning to be 
analytic solid geometry, higher algebra, and marked by transverse bars of dark colour. It 
higher plane curves. usually continues in the shallows of its native 

Salmon (Sdimo saktr), a well-known fish, stream for two years after hatching, and during 
forming the type of the family Salmonidse (q.v.), this period it attains a length of 8 inches. When 
ranging from North Europe to the Bay of Biscay, the season of its migration arrives, generally 
and from Greenland to Cape Cod. The salmon between March and June, the fins have become 
inhabits both salt and fresh waters, and ranks darker and the fish has assumed a silvery hue. 
high among the food-fishes of Britain and other It is now known as a smolt. The smolts congregate 
countries. It generally attains a length of firom into shoals and proceed leisurely seaward. On 
8 to 4 feet, and an average weight of from 12 to reaching the estuary they remain in its brackish 
80 lb., but these limits of size and weight are water for a short time and then make for the 
frequently exceeded. The typical colour of the open sea. Leaving its native river as a fish 

weighing it may be not more than 2 oz., the 
smolt, after twelve months* absence, may 
return to fresh water as a grilse, weighing 4 
or 5 lb. In the grilse or salmon peal stage 
the fish is capable of depositing eggs. After 
spawning in the fresh water the grilse again 
seeks the sea in the autumn, and when its 
second stay in the ocean is over it returns 
after a few months* absence as the adult 
salmon, weighing from 8 to 10 lb. The 
salmon returns as a rule to the river in 
which it passed its earlier existence. The 
fertility of the fish is enormous; it has been 
calculated that over 150,000,000 of salmon 
ova are annually deposited in the Scottish 
River Tay alone, of which only about a third 
develop and attain the parr stage, whilst of 
these parrs only 20,000,000 become smolts; 
and in time only 100,000 remain as perfect 
Salmon {S<Amo solar) Salmon, of which 70,000 are caught and 80,000 

I. Egg. ..Eggmdiembiyo. 3 . Young Urv. with yolk-sac. left for breeding purposes. The chief salmon 
4, Parr. 5. Smolt. 6, Grilse. 7 and 8, Adult male and female, fisheries are those of the Tweed, Tay, North 

Esk, Dee, Spey, Severn, and some Irish 
adult fish is a steel-blue on the back and head, rivers; there are important fisheries in some 
becoming lighter on the sides and belly. Teeth European and North American rivers. In the 
are present in the upper and lower jaws, palate, waters of North-Western America are several 
and vomer or roof of the mouth; the edges of salmon belonging to a distinct genus, Oncho- 
the tongue are also toothed or notched. The rhynchus, including the quinnat or king-salmon, 
food consists of animal matter, but when in blue-back salmon or red-fish, silver salmon, dog 
fresh water the adult fish does not feed. In the salmon, and hump-back salmon. The quinnat 
autumn the salmon quits the sea and ascends (O. tchawptcha) has an average weight of 22 lb., 
the rivers for the purpose of spawning, often but sometimes reaches 100 lb. Both it and the 
surmounting considerable obstacles, such as blue-back salmon (O. nerka) are caught in im- 
waterfalls, in its progress. In many streams they mense numbers in the Columbia, Sacramento, 
are now assisted in this by artificial structures and Frazer (especially in spring), and are pre- 
known as * salmon-ladders The eggs are de- served by canning. Attempts have been made to 
posited in a shallow trough or groove excavated introduce the quinnat into eastern North 
in the gravelly bed of the river. After spawning, America and Europe. The Oriental salmon 
the salmon, Imth male and female, return to the (O. arientalis) of Kamchatka is an allied species, 
sea under the name of spenUflsh, foul-fish, or The salmon is one of the fishes that are important 
kelts, the females being farther dii^nguished as objects of pisciculture (q.v.), and various species 
shedders or baggits. In from 70 to 150 days the of the frunily have been introduced into waters 
young fish emerges from the egg. In its embryo not previously inhabited by them. Large 
state it is not unlike a tadpole, being on the numbers are sometimes destroyed by a skin 
average about IJ inches in length. About 50 disease caused by a ftingoid growth (Siq^rolegnia). 
days later the salmon-fry or alevin assumes the Salmonldas, a frunily of teleostean fishes, 




SALMON-TROUT 63 SALT 


belonging to the soffc^finiied sub-order Mala- 
copterygii. To this family belong the various 
species of salmon (q.v.)» the trouts, the char, the 
grayling, the smelt, the vendace, white-fish of 
America, &c. The ventral fins are placed back 
on the body* There are overlapping cycloid 
scales; the head is naked, and there are no 
barbels. The belly is rounded, and there is a small 
adipose fin behind the dorsal. Pyloric appendages 
of the stomach are generally numerous and rarely 
absent. The air-bl^der is laige and simple. The 
ova fall into the cavity of the abdomen before 
exclusion. Salmonidse are inhabitants of the sea 
or fresh water, or both. 

Salmon - trout, or Sea - trout, trout that 
have been to the sea. Unlike salmon they feed 
voraciously in fresh water. The east-coast form 
(Salmo cdbtis) differs somewhat from the west- 
coast type or sewen (S* cambricua), also found on 
the Irish coast. 

Salon, a room for the reception of guests or 
company, and also for a periodical reunion of men 
and women for social or conversational purposes. 
The first famous salon was that of the H6tel de 
Rambouillet, which lasted from 1608 to 1659. 
Other salons were those of Madame de Scud^ry 
in the Hue Beauce, frequented, among others, by 
Balzac and Madame de S^vign^; the salons of 
Madame de Sabl^, of Ninon de TEnclos, and of 
Madame Scarron (afterwards Madame de Main- 
tenon) in the seventeenth century; of Made- 
moiselle de Lespinasse, Madame Necker, and 
Madame Roland in the eighteenth; and of 
Madame de Sta^l, Madame R^camier, and 
Madame Vig^e-Lebrun in the nineteenth century. 

Saloni'ka (ancient Thessalonica), a city of 
Greece, at the head of the Gulf of Salonika, the 
principal port for Macedonia and Greater Serbia; 
at one time capital of the Turkish vilayet of 
Salonika (Selanir) and the second port of the 
Ottoman Empire. The industries are miscel- 
laneous, and none is outstanding; cotton- and 
woollen-mills, brewing, soap-factories, foundries, 
flour-mills, a ‘ raki ’ distillery, tanneries, and 
manufactures of leather goods may be mentioned. 
Anthracite deposits exist near the city. Pop. 
170,195 (mainly Jewish). The department of 
Salonika has a population of 898,240, as against 
the population of millions comprised in the 
old Turkish vilayet which was divided between 
Bulgaria, Serbia, and Greece at the conclusion 
of the second Balkan War. 

During the European War (q.v.) Salonika 
bec^e the base of the Allied army operating 
against Bulgaria and the Central Powers The 
first troops landed in Oct., 1915, and an attempt 
to effect a junction with the remnants of the 
Serbian army failed, mainly through the difficult 
tmture of the country, the lack of communica- 
tions, and a shortage in peroonnel. See European 


War^ under sections devoted to summaries of 
the Balkans campaigns. 

Salpa, a genus of ascidian or tunicate animals, 
the type of the family Salpidse. These animals 
are found floating in the Mediterranean and the 
warmer parts of the ocean, and are protected by 
a transparent gelatinous coat, perforated for the 
passage of water at both extremities. They are 
frequently phosphorescent, and afford a t 3 rpical 
case of alternation of generations, there being an 
asexual solitary form that produces a chain of 
sexual forms by budding. 

Salpigloasis, a genus of South American 
herbs, order Solanaceae. S, sinuata, a half-hardy 
annual, bears handsome flowers in a great variety 
of colours. 

SaPsafy (Ttagopogon porrifolius), belongs to 
the nat. ord. Composite, and is allied to the endive 
and dandelion. It is cultivated for the sake of its 
long, white, fleshy roots, which are cooked and 
served in various ways. 

Sal8ette% a large island to the north of 
Bombay Island, with which it is connected by a 
bridge, causeway, and railway embankments. 
Area, 246 sq. miles. A broad range of hills runs 
along the centre of the island from north to south 
(Thdna peak, 1580 feet altitude), while the low- 
lands are much intersected by tidal creeks. 
There are no large streams, and water is obtained 
from wells. The staple crops are rice and grass. 
The coast abounds in coco-nut groves, and the 
palmyra-palm grows plentifully. The island is 
remarkable for its cave architecture. The chief 
towns are B6ndra (pop. 22,000); Th&na (16,000), 
the administrative head-quarters; and Kurla 
(15,000). 

SalsUla, a name of several amaryllidaceous 
plants producing edible tubers, and belonging 
to the genus Bomarea, or to the closely-allied 
^nus Alstroemeria. One species (B. or A. edUlis) 
is cultivated in the West Indies, its roots being 
eaten like the potato. 

SaPsola, saltwort, a genus of plants of the 
nat. ord. Chenopodiacese, comprising about forty 
species of mostly hardy herbs, shrubs, or sub- 
shrubs. The ashes of S, Kali, the prickly saltwort, 
a British plant, and of S. Soda, a south European 
and North American species, were formerly much 
used in the production of an impure carbonate 
of soda, known as barilla. 

Salt, or common salt, consists of sodium 
chloride, NaCl, and is one of the most abundant 
and widely distributed substances known. It 
occurs in enormous deposits in the solid state 
as rock-salt (q.v.), and is also present in solution 
in salt lakes, brine springs, and sea-water. Rock- 
salt occurs in England principally at Northwich, 
Droitwich, Middlesborough, and also in parts of 
Lancashire. There are large deposits in Galicia, 
Germany, the United Stotes, Chile, and Peru. It 
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is generally found in stratified layers, which have 
a reddish colour owing to the presence of iron 
oxide and other impurities. If the salt is suffi- 
ciently pure, it is mined directly, but the usual 
method consists in sinking borings through the 
upper strata of rock and allowing water to pene- 
trate to the salt-beds below, the brine being then 
brought to the surface by pumping. The brine 
is allowed to settle and evaporated in iron pans, 
but in some cases it is previously treated with 
milk of lime to precipitate compounds of calcium, 
magnesium, iron, and aluminium. The finest salt 
is obtained by boiling the brine in small pans and 
collecting the first deposits at short intervals. 
Coarser varieties, such as ‘ fishing * salt, ‘ freez- 
ing ’ salt, and ‘ bay * salt, are produced in larger 
pans and at lower temperatures. 

In warm climates, as on the shores of the Medi- 
terranean, salt is obtained by the evaporation of 
sea- water in large shallow pools or * salterns ’ 
constructed on the sea-shore and exposed to the 
sun’s rays. As the brine concentrates, the crystals 
of salt are raked off and allowed to drain in heaps. 
The mother-liquors or ‘ bittern ’ are sometimes 
utilized for the extraction of the bromine and 
iodine which they contain. In arctic regions salt 
may be obtained from sea-water by freezing, 
whereby the brine becomes richer and richer in 
salt, whilst almost pure water separates out as 
ice. The saturated brine is then evaporated 
by means of heat. In many countries where 
natural salt - springs occur, the preliminary 
evaporation is carried out by pumping the weak 
brine to the top of large wooden structures filled 
with brushwood and termed ‘ graduators % 
which are placed so that the prevailing wind 
blows across them. In trickling through the pile, 
the brine exposes a large surface to the air, and 
rapidly becomes sufficiently concentrated for 
further evaporation by means of heat. During 
the process the less soluble constituents, such as 
iron oxide, calcium sulphate, calcium carbonate, 
&c., separate out on the brushwood as * thorn- 
stone ’. 

Salt prepared by the above methods always 
contains small quantities of other salts, such as 
sodium sulphate, calcium sulphate, and calcium 
and magnesium chlorides. The presence of these 
last two substances, which are strongly hygro- 
scopic, causes the salt to become moist, especially 
in damp weather. Pure sodium chloride may be 
precipitated from a saturated solution of ordinary 
salt hy adding hydrochloric add, the other salts 
remaining in solution. Common salt forms 
colourless cubical crystals of specific gravity 
2*2. About 86 parts dissolve in 100 parts of cold 
water, but the solubility is only increased by 
8 parts on raising the temperature to boiling- 
point. See Chlorine; Hydrochloric Add; Sodium, 

Salta, a northern province of Argentina, 


whose frontier inarches in the north with that 
of Bolivia. The east forms part of the Gran 
Chaco, and the west is a mountain area inter- 
sected by valleys of rich agricultural productivity. 
Gold, silver, and copper among minerals, and 
cereals, sugar, coffee, tobacco, and fruit in 
agriculture, are produced. Cattle-raising and 
the export of hides are important industries. 
Salta, on the Salta River, served by railway to 
Tucuman, is the capital, and has a large trade 
with Bolivia. Area, 48,802 sq. miles; pop. 
(province), 147,000; pop, (town), 84,000. 

Saltaire, a town of Yorkshire (West Riding), 
England, on the Aire; served by the Midland 
Railway. It is named after its founder, Sir Titus 
Salt, who planted here his vast factories for the 
manufacture of alpaca, and built dwellings for 
his employees. Pop. (1921), 18,500. 

Saltash, a municipal borough and seaport- 
town of Cornwall, England, on the Tamar. It 
has a coasting trade, and fishing and malting 
industries. The Royal Albert Bridge (1857-9) 
carries the railway across the Tamar; it is 2240 
feet long. Pop. 4000. 

Saltbum-by-the-Sea, an urban district and 
seaside - resort of Yorkshire (North Riding), 
England; served by the North-Eastern Railway 
(Stockton and Darlington branch terminal), to 
which it owes its importance. It is situated amid 
fine scenery on lofty cliffs facing the sea, the 
sands extending about 8 miles along the coast. 
Pop. (1921), 4670. 

Saltcoats, a town and seaside - resort of 
Ayrshire, Scotland. It is contiguous with Ard- 
rossan on the north, and with Stevenston on 
the south. On the former side there are fine 
sands, an extensive esplanade (about 2^ miles), 
and a bathing-station; on the latter is the har- 
bour (almost purely ornamental), and the * east 
beach ’. Pop. (1921), 13,000 

Saltillo (s&l-tiryS), a city of Mexico, capital 
of the state of Coahuila, on the Tigre. It is a spa 
of some note, but it is also a busy industrial and 
trading town and railway centre. Flour and 
cotton and woollen goods are produced. Pop. 
85,400. 

Salt Lake City, a city of Utah, United States, 
the state capital, near the Jordan River, and 11 
miles south-east of the Great Salt Lake. It 
stands at the base of the Wasatdi Mountains, 
4550 feet above sea-level. The most remarkable 
public buildings are the Mormon tabernacle, a 
large ungainly building with a roof like a dish- 
cover, the Mormon temple, and the State 
University of Utah. Salt Lake City is the 
metropolis of the Mormons, and was fii^ settled 
in 1847 by the followers of Brigham Young. 
Pop. (1920), 118,110. See Mormons. 

Saluzzo, a city of Piedmont, North Italy, in 
the province of Cuneo, at the foot of the Cottian 
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Alps. Hardware, silk, hats, and leather are 
among the manufactures. Pop. 10,000. 

Salvador^ (Bepublica de el Salvador), the 
smallest and most densely peopled of the Central 
American Republics. Area, dbc, — Salvador has 
an area of 13,188 sq. miles, divided into fourteen 
departments, and contains a population (1922) 
of 1,500,000 (mainly Roman Catholic; Mestizos, 
and Indians). Towns , — The capital is San 
Salvador (pop. 80,800); other towns are: Santa 
Ana (60,700), San Miguel (80,400), Nueva San 
Salvador (28,500), San Vicente (26,900), Quet- 
zaltepeque (destroyed by seismic and volcanic 
disturbances in 1917; pop. 15,900), and Son- 
sonate (14,800). The chief ports are Acajutla, 
La Libertad, and La Union. Production, — ^Agri- 
culture is the dominant industiy, coffee being the 
main staple. Cheese, cacao, tobacco, rubber, 
sugar, and balsam are also important. Rice, 
cereals and fruit, and some cotton (fostered by 
the State) are raised to some extent. There is 
an afforested area producing dye-woods and 
mahogany, cedar, and walnut. In the Cordillera 
gold (departments of San Miguel, La Union, and 
Morazdn), silver, copper, iron, mercury, and 
some coal (Lempa Valley) are found. Gold and 
silver are the only deposits worked commercially, 
and these chiefly in Morazdn. Trade is divided 
between the United States, Britain, and France. 
Government, dsc, — Legislative power is vested in 
a Congress of 42 Deputies (3 from each depart- 
ment), elected for one year by universal suffrage, 
and the executive power is exerted by a President, 
who holds office for four years. Education is 
nominally free and compulsory. Defensive forces 
comprise a mobilized personnel (78 officers and 
16,000 men), a mobile personnel (49 officers and 
4500 men), and a reserve (251 officers and 17,000 
men), but in time of war conscription is enforced 
between the ages of eighteen and fifty years. 

History , — San Salvador came into being, as an 
independent republic, through the disruption in 
1889 of the Central American Federation (Guate- 
mala, Salvador, Honduras, Nicaragua, and Costa 
Rica), but its actual independence of Spain dates 
from 1822. Only the paternal influence and 
guiding hand of the United States prevents 
Salvadorian politics from being in a perpetual 
ferment. In June, 1920, Salvador initiated a plan 
for the unification of the Central American States, 
and in Sept., 1921, Honduras, Salvador, and 
Guatemala agreed to federate, and signed the 
Constitution of the new Republic, to take effect 
as from 1st Feb., 1922. Salvador and Guatemala 
both withdrew, however, before the agreement 
took effect. 

Salvado^a, a genus of plants, type of a natural 
•order (Salvadoracese) of gamopetalous dicoty- 
ledons, allied to Oleacese and Jasminacese. They 
have stems with slightly swollen joints, opposite 
VOL.X 
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entire leaves, and loose branching panicles of 
small flowers. 

Salvage. This means either (a) services 
rendered in saving a ship or the persons or goods 
on board from destruction or capture at sea, or 
(h) the reward given for such services. To entitle 
a person to salvage reward, he must be tmder 
no legal obligation to render salvage service, 
other than the general obligation imposed by 
the Maritime Conventions Act, 1911, to give 
assistance to persons in danger at sea. 

All services which are rendered to a ship in 
danger or distress, and which contribute to the 
saving of the ship or the lives or cargo on board, 
are salvage services. The giving of advice or 
information may be such, provided it is not 
given by virtue of any obligation so to do. 
Where the risk of danger has been caused by the 
salving vessel itself, the services rendered do 
not give rise to any claim for reward. Reward 
fop salvage must be given by those whom the 
services have saved from loss, and in proportion 
to their interests. Ship, cargo, and freight at 
risk (i.e. freight not paid in advance and not due 
if the cargo is not delivered) all bear their re- 
spective shares according to their value. In 
assessing claims for life salvage no regard is had 
to the pecuniary value of the lives saved, but 
such claims have preference over all other claims 
for salvage. 

A just and fair agreement as to the amount 
of the reward will be given effect to by the 
courts. Generally, the master of a ship has power 
to bind the owners in such an agreement. Where 
there is no agreement, the amoimt of salvage 
reward is not a fixed quantity, but depends upon 
the circumstances of the individual case. There 
are, however, several considerations which weigh 
with the court in fixing salvage remuneraticn, 
namely: (1) the perils from which the ship has 
been rescued; (2) the dangers to which the 
salvors have b^n exposed and the resource 
displayed by them; (8) the labour and the time 
expended by the salvors; (4) the value of the 
property salved; and (5) the loss and damage 
occasioned to the salving vessel. 

The major portion of the salvage reward is 
allotted to the owners of the salving vessel, who 
run the greatest risk of loss; next in preference 
comes the master, who has the burden of the 
conduct of the operations; and finally come the 
officers and crew according to their ratings. The 
principle is that so far as possible the remunera- 
tion should be proportioned to the services ren- 
dered or the risks run; and non-navigating 
members of the crew may therefore rank for only 
a small share or none at all. Generally speaking, 
an agreement whereby a seaman deprives 
himself of his right of salvage is not binding. 
Salvage Department. The Salvage Depart- 

257 
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meat was fanned for the purpose of odlecting 
the waste material not only of the battle^ds 
but also of battalions, not in the line. In 
the official order notifying the formation of the 
Salvage Corps it was described as an important 
Administrative Service ”, and the performances 
of the department under a ^ Controller of Sal- 
vage’ at general head-quarters show that its 
importance was thoroughly realized. After the 
Armistice the Salvage Department continued its 
work in France for many months, and there is 
still a Controller of Surplus Stores and Salvage in 
the department of the Quarter-Master General 
to the Forces at the War Office. 

Salvation Army, a religious and philanthropic 
body which owes its existence to the late ‘General’ 
William Booth (q.v.) and his wife Catherine. 
The latter commenced preaching in the north 
of England about 1860; a few years later the 
Christian Mission was established, its object 
being to get in touch with that ‘submerged 
tenth * over which already existing religious 
bodies had little or no influence. General Booth 
instituted open-air and other meetings in London, 
and in 1878 reorganized the Mission on a military 
basis, with 75 local corps and 120 field officers in 
London and other towns. Two years later the 
now familiar name of the ‘ Salvation Army * was 
adopted. At first the organization met with 
much opposition; but hostile criticism sank to 
silence when King Edward VII, in an interview 
with the late General Booth, warmly expressed 
his personal interest in the work; and, whatever 
differing opinions obtain re^rding its religious 
creed and methods, there is little question of the 
value of its philanthropic and reforming work. 
Its creed is simple; the reality of Sin, the physical 
literalness of Eternal Punishment, and the need 
of Redemption are leading tenets. As to its 
organization, all officers, both male and female, 
wear a uniform; total abstinence is enforced on 
all regular members; while the use of tobacco 
in any form is a complete bar to promotion. 
Below the rank of ‘ General ’ — ^a position occu- 
pied since the founder’s death (1912) by his son, 
Bramwell Booth — there are a Chief of the Staff, 
Foreign Secretary, Chancellor, &c. The General 
exercises what is practically autocratic power; 
but balance-sheets and other statements of the 
Army’s financial affairs are issued to the public. 
Fun^ for the work are secured by collections 
at all meetings, and by voluntary contributions 
and bequests; while in 1921 the annual ‘ Self- 
Denial Week ’ brought in over £160,000. The 
Salvation Army has established and conducts 
wveral farm colonies, of which the best known 
is at Hadleigh, Essex. It has woricshops and 
factories, labour bureaux and homes, slum- 
posts, shelters for ex-criminals, soup-kitchens; 
maternity and industrial homes to women; 


schoi^, shdters and otohes to children; with 
many other admirable institutions of a like 
nature. The visiting of public-houses is another 
item of its work, as is the prison-gate branch; 
while police-court magistrates sometimes place 
first offenders in the hands of its officers as a 
preferable alternative to committing them to 
Jail. In 1927 the Salvation Army controlled more 
than 14,000 coips and societies, 81,000 officers, 
cadets, and employees, with nearly 75,000 local 
officers. Its energies were displayed in 78 
countries, and its officers spoke 46 languages. 
Among numerous publications,. The War Cry is 
best known in Britain. 

SalviniacesB, one of the two families of the 
water-ferns or Hydropterides (q.v.), comprising 
the genera Salvinia and Azolla. They are small 
floating water-plants, found especially in the 
tropics. Saloinia natans has two rows of ordinary 
leaves which lie upon the surface of the water, 
and a third row of finely divided submerged 
leaves which closely resemble roots. AzoUa has 
smaller leaves than Salvinia, and possesses true 
roots. 

Salween, or Salwen, the second river of 
Burmah, ranking next to the Irawadi. Its springs 
are located in unexplored regions east of Tibet, 
and it flows generally in a north-and-south 
direction parallel to the Irawadi, falling into the 
Indian Ocean (Gulf of Martaban) below the 
wooded heights of Moulmein. Vessels of the 
largest size can reach Moulmein, the only town 
of any importance on the river. Vast quantities 
of teak are annually floated down stream and 
shipped at Moulmein. The area of the Salween 
basin is 62,700 sq. miles approximately; the river 
is about 800 miles in length, and from 1 to 4 miles 
in average breadth. 

Salween, a hill district of Lower Burmah, in 
the extreme north of the Tenasserim division. 
Manufactures are undeveloped, but some oil is 
expressed from sesamum seeds, and there are 
some licensed distilleries providing to local 
consumption. There is some cotton-weaving, 
a cottage industry. Throughout the district the 
soil is poor; rice is the staple crop, areca palm 
grows in sheltered spots, and some betel-nuts 
and native cereals are raised. Area, 2666 sq. 
miles; pop. 46,600 (60 per cent Animists and 
40 per cent Buddhists). Papun is the head- 
quarters. 

Salzburg, a province of the Republic of 
Austria, belonging to the Eastern Alps. The 
people are mainly of German-speaking Roman 
Catholic peasant class, and are engaged in dairy- 
ing and cattle-breeding. Salt, copper, iron, and 
marble are among mineral products, and there 
are numerous mineral-springs. Area, 2768 sq. 
miles; pop. 214,200. The capital is Salzburg. 

Salzburg (sAltsHburi^), a city of Austria^ 
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capital of the province on the Salzach, 

which is here hemmed in between two isolated 
hills. The principal buildings include the 
cathedral (1614r-68), built in imitation of St. 
Peter’s, Rome; the archbishop’s palace. Govern- 
ment buildings, exchange, and museum. There 
is a theological seminary, a last remaining relic 
of the pristine splendour of Salzburg University, 
founded in 1628 and suppressed in 1810. 

Salzburg was the seat of a bishopric founded 
by St. Rupert of Worms about a.d, 700, and in 
798 it became an archbishopric. The Bishops of 
Salzburg were princes of the German Empire, 
and held the position of sovereigns over the 
archbishopric till it was secularized in 1802 
(Peace of Lim^ville) and given to the Archduke 
of Austria and Grand-Duke of Tuscany in ex- 
change for Tuscany. Pop. (1920), 36,750. 

The Tauem Railway ex Salzburg pierces the main 
Tauem range by a tunnel 5^ miles in length and 4000 feet 
in altitude, whence it enters the Moll Thai, runs down to 
Villach, south to Toplitz, and east to Rosenbach, where a 
line from Klagenfurt joins on; then south again to penetrate 
the Karawanken range, and to enter Camiola by me valley 
of the Save. 

Salzkammergut (zMts^djn-6r-gdt), a dis- 
trict of Austria, between Salzburg and Styria. 
It is alpine throughout, is celebrated for its 
scenery, and contains the beautiful lakes of 
Traun and Hallstatt. The district raises great 
numbers of cattle, is well wooded, and is rich 
in minerals, especially salt, to which it owes its 
economic importance. Gnumden is the capital; 
other towns are Hallstatt, Ischl, Traun-Kirchen, 
and Ebensee. Pop. about 50,000. 

Samar % one of the Philippine Isles, separated 
by channels from Luzon on the north, and Leyte 
on the south. Area, 5130 sq. miles. The island 
is densely wooded and exceedingly productive. 
The chief products are rice, cocoa, palm-oil, hemp, 
and timber. Pop. (roughly), 250,000. 

Samara, a former government in the Volga 
Basin (q.v.), South-Eastern Russia. It lies to 
the west of the Lower Volga, which flows for 550 
miles along its western border, and has an area 
of 58,000 sq. miles. Before the Revolution the 
population was over 4,000,000. Agriculture, 
forestry, Ashing, hunting, and live-stock raising 
occupied most of the inhabitants. Barley, rye, 
wheat, millet, flax and hemp, potatoes, buck- 
wheat, hay, and tobacco comprise the principal 
crops. Large numbers of horses, cattle, sheep, 
pi^, and camels (bred as draught animals) are 
raised in normal times. Samara is especially a 
great horse-breeding region, and had over 
1 >000,000 head in pre-Revolutionary times. 
About 5 per cent of Samara is under timber, oak, 
elm, maple, lime, poplar, and aspen being 
prominent. There are large flour-mills, distilleries, 
breweries, and machine-manufacturing industries. 
Samara, a town of Russia, capital of the former 
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government of Samara, on the Volga, at the 
convergence of the Siberian and Central Asian 
^ilways. In 1609 it was the sixth Volga port 
in tonnage, coming after Astrakhan, and before 
Kaz^. It is a great centre of the oil-seed trade, 
and is important as a first-class river-port on the 
route between the Russian industrial districts 
and Siberia. Industries include flour-milling, 
iron-founding, soap-making, brick-making, and 
tanning. Pop. 150,000. 

Samaria (modern Sebustieh), an ancient city 
of Palestine, for 200 years the capital of the 
Kingdom of Israel. It stood on a hill surrounded 
by higher hills. Samaria was built by Omri, 
King of Israel, about 920 B.c., and was the me- 
tropolis of the ten tribes till they were carried 
away into captivity about 720 b.c. After its 
destruction by John Hyrcanus (120 b.c.) it was 
rebuilt, and was renamed Sebaste (Augusta) in 
honour of Augustus, the name surviving in the 
modem name of Sebustieh. Sebaste was given by 
Augustus to Herod. The town is now capital of 
one of the seven districts of Palestine. 

Samaritans, a small tribe of people now 
living in Nablus, the ancient Shechem, who 
represent the remnant of an ancient Jewish sect. 
The name is derived from Samaria, the capital 
of the Kingdom of Northern Israel. After its 
fall, the city of Samaria was repopulated 
with Assyrian colonists, with whom thv' })eople 
remaining in the territory, and consisting of 
the tribes of Ephraim and Manasseh, mingled 
freely. When the Jews on their return from 
captivity rebuilt the temple of Jerusalem, the 
Samaritans desired to aid in the work; but their 
offers were rejected by the Jews, who looked 
upon them as unclean, because they had inter- 
mingled with heathens. The Samaritans avenged 
themselves by hindering the building of the city 
and temple. About 332-331 b.c. the Samaritans 
emerged as an independent religious community, 
having built a temple on Mount Gerizim, near 
Nablus. At present the Samaritans number about 
140 souls. The modern Samaritans support 
themselves by mechanical labour and money 
dealings. They avoid any connections with other 
sects, and marry only among their own people. 
For this reason they are doomed to disappear 
sooner or later. 

Language aad LUeratute , — The native tongue 
of the Samaritans was Hebrew, but under 
the influence of Aramaic and Arabic, Hebrew 
gradually took a second place in Palestine, 
as well as in Samaria, where some centuries 
before the Christian era Aramaic became the 
vernacular. The language of the Samaritans is 
a dialect of Aramaic, and is related to that 
spoken by the Jews of Galilee. The script em- 
ployed by the Samaritans differs from the 
Hebrew square character, and represents an 
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earlier type of the Phoenician character. Samari- 
tan literature consists of: (1) The Samaritan 
Pentateuch, an ancient Hebrew version of the 
five books of Moses, dating from the fourth 
century. A manuscript copy of the Samaritan 
Pentateuch is in existence, and is said by the 
Samaritans to have been written in by Abishua, 
the great grandson of Aaron, but only dates from 
the twelfth century. (2) The Samaritan Targum, 
or Aramaic translation of the Pentateuch, (8) 
The Liturgy, and (4) The Chronicles (Book oj 
Joshua, The Chronicle of Abu' I- Path, 4^.). — Cf. 

A. S. Rappoport, La Liturgie Samaritaine, 

Samarkand' (ancient Maracanda), a city of 

the autonomous Republic of Turkestan (federated 
with the R.S.F.S.R.), Central Asia, in the valley 
of the Zerafshan, 156 miles east of Bukh&ra. It 
consists of the newer Russian quarters, the 
citadel, and the old native town. Samarkand 
was once the capital of a powerful Asiatic king- 
dom, and subsequently of Tamerlane’s empire. 
It was ceded to Russia in 1868, when extensive 
irrigation works were constructed, and the 
Transcaspian Railway now serves the city. Pop. 
100,000. Under the imperial regime Samarkand 
was capital of a province having an area of 26,680 
sq. miles and a pop. of about 900,000. 

Sambalpur, a district and town in the 
Orissa division of Bihar and Orissa, India. The 
district is traversed from north to south-east by 
the Mahanadi for a distance of 90 miles, and by 
the lb, one of its affluents. Rice is the staple 
export. Til (sesamum), pulse, cotton, and sugar- 
cane are also raised; the Rampur coal-field is 
within the district. The town is the head- 
quarters of the district, and is the commercial 
centre for the states of Patn&, Sonpur, and 
Rairfi Khol. Silk and cotton cloth is woven. 
Area, 8830 sq. miles; pop. (district), 750,000; 
(town), 18,000. 

Sambar, or Sambur, the name of a group of 
deer native to South-East Asia. The antlers are 
three-pronged, and the brow-tine is set on to the 
beam at an acute angle. The largest, and type- 
species, is the Indian Sambar (Cervus unicolor), 

Sambre (s&u-br), a river of North-Eastern 
France and Belgium, a tributary of the Meuse, 
which it enters at Namur; length, 110 miles. 

Samnites (-nitz), an ancient people of Lower 
Italy, who were of Sabine stock, and consisted 
of several tribes. Their first war with the Romans 
resulted in favour of the latter, and secured a 
Samnite alliance during the Latin War (840-888 

B. C.). The second Samnite War (326-804 B.c.) 
was a fierce contest, in which the Romans were 
shamefully defeated at the Caudine Forks, but 
were finally successful. The third Samnite War 
(298-290 B.c.) saw the overthrow of the Sam- 
nites and Gauls at Sentinum. When the Italian 
allies of Rome revolted against her in 90 b.c., the 


Samnites once again rose against their oppressors, 
but were completely subdued and almost ex- 
tirpated by Sulla. 

Samo'a, an archipelago in the Pacific Ocean, 
divided b^ween the United States and New 
Zealand. Nine main islands (including Savaii, 
Upolu, Apolima, and Manono) form the British 
territory of Western Samoa, in accordance with 
League of Nations mandate of 17th Dec., 1920. 
The people are Christian Polynesians. Copra is 
the chief product; sugar, rubber, cocoa, and 
cardamoms are also raised. A wireless station is 
located at Apia. Pop. 2026 whites (1050 being 
British, 400 Germans, 800 Americans, and some 
Swedes, Ac.); Samoans, 88,000; coolie labourers, 
about 1000. American Samoa comprises Tutuila 
(44 sq. miles), Tau, and other islets in the Manua 
group (14 sq. miles), with a pop. (1920) of 8330 
(266 being American whites). The harbour of 
Pagopago (Tutuila) is a United States naval 
station. Oranges, limes, grape-fruit, and copra 
are produced. Tutuila has a wireless station. 

By an agreement of 1899-1900 Britain re- 
nounced her rights over Samoa, partly in favour 
of Germany and partly in favour of the United 
States. On 29th Aug., 1914, German Samoa was 
occupied by imperial troops. 

Samos (now Samo), a Greek island in the 
^gean Sea, near the coast of Asia Minor, 45 
miles south-west of Smyrna; area, 180 sq. miles. 
It has a mountainous surface with several fertile 
valleys; produces com, fruit, and excellent wine; 
and yields lead, iron, and marble. The principal 
town is Vathy, on the north-east coast. The 
chief exports are raisins, wine, oil, leather, and 
tobacco; imports, grain, colonial produce, and 
textiles. 

Samos was inhabited in antiquity by Ionian 
Greeks, and had an important position among 
the Greek communities as early as the seventh 
century b.c. In the latter half of the sixth cen- 
tury it was in a specially flourishing condition 
under Polycrates, and subsequently was under 
the domination of Athens. In 84 b.c. it was 
united with the Roman province of Asia. In 
1550 it was conquered by the Turks. From 1832 
till 1912, when it was occupied by Greek troops, 
the island was a principality tributary to the 
Porte, under a Prince of Samos, who was a Greek 
Christian. Pop. 65,700. 

Sam'othrace, or Samothraki, a Greek 
island in the north of the .^gean Sea. It has a 
very mountainous surface, culminating in 5400 
feet altitude. Its chief products are corn and oil. 
The island is of interest as being in antiquity 
the chief seat of the worship of the Cabiri, and 
celebrated for its religious mysteries. Area, 
80 sq. miles; pop. 8000. 

Samoyeds, a division of the Turanian family 
(q.v.), numerically small, but occupying an 
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enormous region of Norffhern Eurasia between 
the Arctic Ocean and the Altai-Sayan mountain 
ranges, and between the White Sea and the 
Khatanga River. Some of them, as, for example, 
those living in the Altai-Sayan legion, have been 
almost completely Tatarized. Approximately 
6000 Samoyedic people dwell on the European 
side of the Urals. Reindeer-breeding, fishing, and 
hunting are the staple industries, and some fuis 
are traded. The Samoyedic language has a close 
affinity with the Finnic, the two in combination 
forming one of the two great divisions of the 
Turanian (Ural-Altaic) family of languages. 
There are three main and twelve sub-dialects in 
the branch. See Turanian; Pan-Turanianism; 
Turkestan; Ural-Altaic; Turkey; Tungus; and 
diagrammatic map under Turanian, 

Samphire (CrUhrnurn marUimum), an um- 
belliferous plant, very succulent, which grows 
wild along the sea-coast of Europe, and is used 
as a pickle. 

Samson, an early Hebrew hero of the tribe 
of Dan, the son of Manoah, reckoned one of the 
judges of Israel. The well-known story of Samson 
is found in Judges (xiii, 2 to xvi, 31), and is the 
subject of Milton's drama Samson Agonistes, and 
of Saint-Sa^ns's opera Samson and Delilah, 

Samsun, a Turkish seaport on the Black Sea, 
in the vilayet of Trebizond. It has an open 
roadstead, and carries on a large trade in tobacco 
(known as Samsun), cereals, flour, wool, and 
skins. It was bombarded by the Russian Black 
Sea fleet during the European War. Pop. about 
15,000, 

Samuel (Heb. Shemuel, ‘ asked from or 
‘ heard of God ’), the first of the order of prophets 
and the last of the judges of Israel. He assumed 
the judgeship of Israel about twenty years after 
the death of Eli, and headed a successful expedi- 
tion against the Philistines. His administration 
was distinguished by the restoration of the 
neglected worship of Jehovah. 

Samuel, Books of, in the Old Testament, are 
two in number in the modern editions of the 
Hebrew text. In Hebrew MSS. the work is one, 
the division into two books being first introduced 
by Bomberg, in 1518, at Venice. The principal 
periods embraced in the record are: the resto- 
ration of the theocracy under Samuel (book i, 
chaps. i~xii, 1171-1095 b.c.); the history of Saul’s 
reign, ending with his death (book i, chaps, xiii- 
xxxi, 1095-55 B.c.); and the history of David’s 
reign (book ii, 1055-15 B.C.). As regards the 
authorship of these books, it is evident they 
could not have been written by Samuel, since 
his death is recorded in book i, chap. xxv. 

Samurai, the name applied to the Japanese 
warriors during the feudal regime. Originally the 
term designated the soldiers guarding the 
TennO’s palace. The Samurai, distinguished 


by great murage and patriotism, had a certain 
and peculiar code of honour and morality. The 
feudal system, however, was abolished in 1871, 
and the name of Samurai was changed into that 
of shizoka, or gentry; but the officers of the 
Japanese army and navy, and also the gen- 
darmerie, are mostly of Samurai descent. 

Sana', a town of South-Western Arabia, 
capital of Yemen, 170 miles n.n.e. of Mocha, 
situated in a valley 7000 feet above the sea. The 
chief manufactures are articles in gold and silver, 
gunpowder, sword-blades, &c. The staple article 
of trade is coffee. Pop. 25,000. 

San Antonio, a seaport of Chile, South 
America, 40 miles south of Valparaiso, and the 
only improved port on the Chilian coast between 
Valparaiso and Talcahuano; served by a branch 
of the State Railways from Santiago. The 
Chilian Government has invested over a million 
and a quarter pounds sterling in port improve- 
ments. 

San Antonio, a city of Texas, United States, 
the county seat of Bexar county, on the San 
Antonio River. The city is a health-resort, 
but it is also important industrially, and holds 
an International Fair annually in October. 
Railway cars and flour are manufactured, and 
there is also a large trade in agricultural produce. 
Pop. 161,000. 

San Bernardino, a city of California, United 
States, the county seat of San Bernardino county. 
There are construction and repair shops of the 
Santa F^ Railroad, and the city, known as the 
‘ Gate of Southern California ’, stands in a rich 
citrus-, alfalfa-, and cereal-growing region of 
Southern California. Pop. 12,800. 

San Cristo'bal, a city of Venezuela, capital 
of the state of Tdchira. Coffee production is 
carried on in the contiguous districts. Pop. 
21,400. 

San Cristobal de las Casas, a town of 
Mexico, in the state of Chiapas, 450 miles e.s.e. 
of the city of Mexico. There are manufactures of 
earthenware and coarse textiles, but the chief 
occupation in the vicinity is cattle-raising. Pop. 
about 14,000. 

Sanctuary, Right of, is the privilege at- 
taching to certain places in virtue of which 
criminals taking refuge in them are protected 
from the ordinary operation of the law. By the 
Levitical law there were six cities of refuge for 
the involuntary manslayer. During the Middle 
Ages the custom of sanctuary was much abused, 
the privilege being often extended to wilful 
malefactors. In England, particularly down to 
the time of the Reformation, any person who had 
taken refuge in a sanctuary was secured from 
punishment— except when charged with treason 
or sacrilege— if within the space of forty days he 
gave signs of repentance, and subjected himself 
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to banishment. Sanctuaries were flnalll^ abolished 
In 1007 by 8 and 9 Will. ni» cap. xxvii. 

Sand* George (Amandine-Lucie-Aurore Du- 
pin, afterwards Madame Dudevant), French 
novelist, born 1804, died 1876. She was the 
daughter of Maurice Dupin, an officer of the 
Republican army, who was descended from a 
natural daughter of Marshal Saxe. Until the age 
of fourteen she was brought up at the ChOteau 
de Nohant^ near La Ch&tre (department of Indre), 
mostly under the care of her grandmother, 
afterwards spending nearly three years in an 
Augustinian convent in Paris. In 1822 she 
married Casimir Dudevant, to whom she bore 
a son and a daughter; but in 1831 separated 
from him, and took up her residence in Paris. 
In conjunction with Jules Sandeau, a young 
lawyer, she wrote Bose et Blanche^ which was 
published in 1881, with the pseudonym Jules 
Sand. The reception it met with afforded her an 
opportunity of publishing a novel solely by 
herself — Indiana^ under the name of George Sand, 
which she ever after retained. Indiana had a 
brilliant success, but excited much criticism by 
its extreme views on social questions. This was 
also the case with many others of her works. 
Valmtinet Ulia^ Jacques, Andri, Leone Leoni, 
Simon, Mauprat, La DemUre Aldini, Lavinia, 
Metella, and others appeared within the first 
few years after her d^but. She visited Italy with 
Alfred de Musset; and lived eight years with 
Fr^d4ric-Fran9ois Chopin, the composer. These 
relations also influenced or occasioned some of 
her works (as in the case of Musset EUe et Lui, 
1858). In 1886 she obtained a judicial separa- 
tion from her husband, with the care of her 
children. In 1854 she published Histoire de ma 
vie, a psychological autobiography. Among her 
other works are: La Mare au diable, Frangois le 
Champi, La Petite Fadette, Jean, Tdv^rino, La 
FilletUe, Les Maitres sonneurs, V Homme de neige, 
Pierre qui Route, and Monsieur Sytvestre. 

Sand, the grams of mineral matter formed 
by the disintegration of rock-masses. They 
consist usually of silica, as quartz is an abundant 
constituent of rocks, and is much harder and 
more durable than the other common minerals 
present. Many sands are coloured yellow, red, 
or brown by small amounts of iron hydroxide 
on the surface of the grains; others are coloured 
green by grains of glauconite. Valuable metallic 
ores, as those of gold, platinum, tin, thorium, 
and titanium, often occur mixed vdth sand. Pure 
siliceous sands are very valuable for the manu- 
facture of glass, for making mortar, filters, 
moulds in founding, Ac. 

Sanda, a small iidand of Argyllshire, Scotland. 
It lies S.S.E. of the Mull of Kintyre, and is about 
1| miles long and ( mile broad. There is a light- 
house on the island. 


Saiidal«wood (genus Sant&lum, nat. ord. 
Santalaoese), a tree belonging to the East Indies 
and the Malayan and Polynesian islands, remark- 
able for its fragrance. Its wood is used as a 
perfiime, and is manufactured into glove-boxes 
and other light articles. It is largely used 
as incense in the worship of Brahmans and 
Buddhists. 

Sandarach (san'da-rak), a resin which exudes 
from the bark of the sandarach tree. It is used 
as incense, and for making a pale varnish. 

Sandarach Tree (CaUitris quadrimlvis), a 
large coniferous tree with straggling branches. 
It is a native of Morocco, Algeria, and Northern 
Africa generally. The timber is fragrant, hard, 
and durable. 

Sanday, one of the Orkneys, an island of very 
irregular shape, generally with a very fiat surface 
and a light sandy soil. There are a number of 
small lakes. Area, 26 sq. miles; pop. 1500. 

Sandbach (sand'bach), an urban district and 
market town of Cheshire, England; served by 
the London A North-Western Railway. It has 
a grammar-school (founded 1594), and in the 
market-place are two antique obelisks. Boots 
and chemicals are made, and in the neighbour- 
hood are salt-works. Pop. (1921), 5850. 

Sand-blast, a process by means of which 
common sand, powdered quartz, or emery is 
driven with considerable force upon the surfaces 
of hard materials so as to clean, abrade, or en- 
grave them. The blast is obtained by the use of a 
steam or air jet. The process is used in frosting 
the globes of electric lamps, in cleaning metal 
castings, in removing a thin facing from the 
stonework of old buildings, and in the cleaning 
and resharpening of files. 

Sand-crab, or Racing Grab, a genus 
(Ocypdda) of crabs, which live in holes in the 
sand along the sea-shores of warm countries, and 
are remarkable for the rapidity of their motions. 

Sand-eel, a genus of teleostean fishes be- 
longing to the sub-order Anacanthini. The body 
is slender and cylindrical, varying from 4 inches 
to about 1 foot in length, of a beautiful silvery 
lustre, destitute of ventral fins, with scales hardly 
perceptible. There are two British species, viz. 
Ammodytes tobianus, the lesser sand-eel or 
laimce, and A» alliciens or lanceolatus, the greater 
sand-eel or launce. They are common on the 
British coasts, burying themselves in the sand 
to the depth of 6 or 7 inches, whence the 
smaller species is dug out by fishermen for bait. 
They are delicate food. 

Sander (Lucioperca sandra), a species of 
fishes belonging to the perch family, and found 
in freshwater rivers and streams in the east of 
Europe. It attains an average length of from 
8 to 4 feet. It is known under the name of pike* 
perch. 
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Sanderllng (CaHdria ^enorto), a bird of the 
plover family* averaging from 6 to 8 inches in 
length, which breeds in the Arctic regions, and 
in winter migrates southwards. It feeds on smaU 
marine animals, and chiefly inhabits the sandy 
tracts of the sea-beach. 

Sand -flies, or Buflfalo-gnats (genus Simu- 
Uum), the name of certain flies found in various 
countries, the bite of which may give rise to 
painful swellings, and is sometimes fatal to 
cattle — as in the Danubian region. The larvss 
and pupee are aquatic. 

Sandgate, an urban district and watering- 
place of England, in the county of Kent; serv^ 
by the South-Eastern & Chatham Railway. To 
the north-west is Shomcliffe Camp. Pop. 2000. 

Sand- grouse (Pterocles, Syrrhaptes, &c.), 
birds of the plover order (Charadriiformes) be- 
longing to the family PterocUdae. They are 
natives chiefly of the warm parts of Asia and 
Africa, and are most abundant in arid sandy 
plains. The legs are longer than in other grouse, 
and the tail and wings are pointed. Pallas’s 
sand-grouse differs from these in having feathered 
tarsi and united toes. It has been made the type 
of the genus Syrrhaptes, and is a native of the 
sandy plains of Central Asia, where it occui*s in 
vast numbers. 

Sand -hopper (Talitrus locusta), a species of 
small laterally flattened crustaceans of the order 
Amphipoda, common along most sea-shores. 

Sand'hurst, a town of Berkshire, England, on 
the Blackwater. Sandhurst is famous for its 
Royal Military College, originally founded at 
Great Marlow in 1802, but removed to Sandhurst 
in 1812. Here cadets who have passed for the 
army are trained for a year and a half for com- 
missions in the cavalry, infantiy, R.A.S.C., and 
West Indian Service. 

San Die'go, a city and port of entry of Cali- 
fornia, United States, the county seat of San 
Diego county, on the Pacific Ocean, between the 
Mexican border and Los Angeles. San Diego has 
a very equable and pleasant climate, and people 
live in tents upon the beach practically all the 
year round. Citrus fruit and grapes, &c., are 
raised. The harbour comes after San Francisco 
as the best in California; it has an area of 22 sq. 
miles, and is a coaling station of the United 
States navy. The growth of the city dates from 
the pushing through of the Santa Fd Railroad 
in 1884. Pop. 74,700. 

Sand-lizard (Lacerta agilis), a lizard found 
on sandy heaths in Great Britain, and ranging 
through North and Central Europe to Central 
Siberia. It is about 7 inches long, generally 
sandy-brown on the upper parts, with darker 
blotches interspersed, and having black rounded 
spots with a yellow or white centre on the sides. 
Sand-martlii, or Bank-martin (Hinmdo or 


CotUe riparia), the smallest British member of 
the swallow family, so named from its habit of 
nest-building in holes dug in the high banks of 
rivers, or in the sides of sand or gravel pits. The 
colour of the sand-martin is a soft brown on the 
head and upper parts, and white below, with a 
dark-brown band on the chest. 

Sandoway, a maritime district and town in 
the Arakan division of Lower Burmah. Agri- 
culture and fishing are the staple occupations, 
rice, sugar-cane, maize, tobacco, sesamum, and 
plantains being produced, and fishing carried on 
at two adjacent turtle banks. The town is the 
head-quarters of the district. It stands on the 
Sandoway River, and may be reached by vessels 
of light draught. Area (division), 3780 sq. miles; 
pop. 100,000; pop. (town), about 3000. 

Sandown, an urban district and watering- 
place in the Isle of Wight, 5 miles south of Ryde, 
finely situated on a bay on the south-east coast. 
It has a fine beach, pier, promenade, and ex- 
cellent bathing. Pop. 5700. 

Sand -pipers, a group of small birds belonging 
to the plover family (Charadriida*). These birds 
inhabit the sea-shore and banks of rivers, and 
grope in the soft mud for the worms, small 
molluscs, insects, &c., upon which they feed. 
They migrate southwards in winter. The summer 
plumage differs from the winter dress. The voice 
is shrill and unmusical; and they are fast runners 
and fliers. The common sand-piper or summer- 
snipe (Tot&nus hypoleucus) visits Britain in 
summer, and is of a greenish-brown hue mottled 
with black. The green sand-piper (T. ochropus)^ 
on the contrary, leaves Britain for the north in 
summer. The little sand-piper or little stint 
(Tringa minuta), an Indian and South African 
bird, is occasionally seen in Britain. The purple 
sand-piper {Tringa maritima or striata), a native 
of Greenland, Spitzbergen, &c., is also a summer 
visitant. The dunlin, knot, greenshank, and red- 
shank are also known as sand-pipers. 

Sandpipes, in geology, a name given to long, 
vertical, cylindrical hollows, tapering to a point, 
penetrating sometimes deeply into limestone, 
and filled with sand, gravel, or clay. They 
originate in the solution of the limestone by 
water percolating downwards, and by the conse- 
quent lowering of surface-deposits into the 
hollows thus produced. 

Sandringham, a parish and village of Eng- 
land, in Norfolk, 7 miles n.n.k. of King’s Lynn. 
Here is an estate formerly belonging to King 
Edward VII, for whom Sandringham House was 
erected, when Prince of Wales, in 1870. Pop. of 
parish, about 500. 

Sand-Star, or Brittle-star (Ophiura, Ophi- 
ocoma, &c.), star-fishes belonging to the order 
Ophiuroidea. In the sand-stars the arms or rays 
aie mere locomotor appendages to the body. 
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The ambulacral system of vessels is not well 
developed, and does not subserve locomotion as 
in the Asteroidea* 

Sandstones consist usually of grains of quarts 
cemented into a compact rock, which may also 
contain particles of felspar, minute scales of 
mica, and an admixture of clay, indicating in 
many places their immediate derivation from 
the debris of granitic rocks. The cement is in 
variable quantity, and may be calcareous or 
marly, argillaceous or argiUo-femiginous, or even 
siliceous. The grains of quartz are sometimes 
scarcely distinguishable by the naked eye, and 
sometimes are equal in size to a nut or an egg, 
as in the coarse types called siliceous conglo- 
merates, or sometimes pudding - stone. The 
texture of some sandstones is very close, while 
in others it is very loose and porous. Some sand- 
stones have a fissile structure, and form typical 
flagstones. In colour sandstone varies from grey 
to reddish-brown, in most cases uniform, but in 
others variegated. Some sandstones are ferrugi- 
nous, having a cement or stainings of iron hy- 
droxide. Sandstones are in general distinctly 
stratified, with cross -joints that cause them, 
when exposed on hillsides, to weather out as 
‘ edges ’. Their material was in most cases 
deposited near a shore, like the modem sand- 
beaches, and they often show irregular bedding 
due to current action. Sandstone in some of 
its varieties is very useful in the arts, and when 
it has no tendency to split is known by the name 
of freestone. When sufficiently solid, it is em- 
ployed as a building stone, 

Sandfir, a small native state, one of five 
in direct political relations with the Madras 
Government. It is an enclave of the district of 
Bellary, and has an area of 161 sq. miles. Native 
food grains are the chief crops; pulses, oil-seeds, 
betel, and tobacco are also produced. In minerals 
the state is rich, the hematite ore being the richest 
in India; manganese (48 per cent MnO,) has also 
been found. Pop. 18,000. 

Sandusky, a city and port of entry of Ohio, 
United States, the county seat of Erie county, on 
Sandusky Bay, an arm of Lake Erie. A Iwge 
trade in lumber, stone, cement, coal, fish, ice, 
and fruit is maintained. Pop. 22,900. 

Sand-wasp, a name of hymenopterous in- 
sects of the genus Ammophila, group Fossores or 
diggers. The sand-wasp inhabits sandy banks, 
and runs through the grass with great activity, 
continually vibrating its antennae and wings. 
The female excavates a burrow for the reception 
of her eggs, and stocks it with caterpillars which 
she has paralysed by stinging. 

Sandwich, a municip^ borough and one of 
the Cinque Ports of England, in the county of 
Kent, on the Stour, 2 miles from the sea at 
Pegwell Bay; served hy the South-Eastern & 
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Chatham Railway. Made a Cinque port by 
Edward the Confessor, it was the roy^ naval 
port until the time of Richard II. It has an 
ancient guild-hall, three ancient parish churches, 
and a grammar-school. The place has a con- 
siderable trade, and carries on brewing, malting, 
tanning, &c. Pop. 8160. 

Sandwich Islands (Hawaii), a North Pacifip 
archipelago; area, 6450 sq. miles; pop. about 
276,000. The largest islands are Hawaii (4015 
sq. miles), Maui (728 sq. miles), Oahu (598 sq. 
miles), Kauai (547 sq. miles), Molokai (261 sq. 
miles), and Lanai (189 sq. miles). Honolulu (in 
Oahu) is the capital; pop. 88,400. TheHawaiians 
are Christians, mainly Anglican and Roman 
Catholic. English is the customary language in 
schools; primary education is free. Sugar and 
pineapples are the main staples; tobacco, coffee, 
honey, hides, rice, cotton, bananas, sisal, and 
wool are exported. Trade is mainly with the 
United States. In 1894 a republic was proclaimed, 
the islands being annexed to the Unit^ States in 
1898, — Cf. W. R. Castle, Hawaii, Past and Present. 

Sandwort (Arenaria), a genus of plants of 
the nat. ord. Caryophyllaceae, comprising low 
herbs with usually awl-shaped leaves and small 
white flowers. Several species are found in 
Britain, chiefly on sandy shores. 

Sandy Hook, a low sandy peninsula of New 
Jersey, United States, at the entrance to New 
York harbour, and enclosing New York Lower 
Bay. It has a fort. 

San Fernando, a seaport-town and naval base 
of Andalusia, Southern Spain, in the province of 
Cadiz, on the rocky Isla de Leon, which lies 
among the salt marshes of the south shore of 
Cadiz Bay. Salt, the staple trade of the town, 
is made in the salinas and marshes between San 
Fernando and Cadiz. Until 1810 the town bore 
the same name as the island. Pop. 80,000. 

San Francisco, a seaport-city of California, 
United States, the largest city in the state, and 
the metropolis of the Pacific slopes, on a peninsula 
which lies between the bay of San Francisco and 
the Pacific Ocean. 

An exceptionally interesting feature of San 
Francisco is its foreign quarters. Nothing like 
Chinatown is in existence elsewhere. It was 
wiped out in 1906, and the inhabitants lived in 
Oakland until 1912, when the quarter (twelve 
city blocks) was restored with many improve- 
ments, but still retains a markedly Oriental 
character with its temples and variegated colours. 
There are also a Ghetto, a Latin quarter, and an 
Italian settlement. 

The harbour or bay of San Francisco is the 
largest and most important on the Pacific slopes 
of the United States. The bay is about 49 miles 
in length, and has an area of 450 sq. miles, with 
a shore-line of 800 miles. There are several islands 
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containing, the navy yarid (Mare Island), the 
United States prison (Alcatraz Island), and the 
navy school (Goat Island). The entrance to the 
harbour lies through the Golden Gate, a strait 
about 1 mile wide and 5 miles long, which was 
once strongly fortified. Foreign trade is principally 
with Canada (British Columbia), China, Japan, 
Latin America, the Philippines, and the Hawaii 
group, but the coastal trade is paramount. 
Fruits and timber are important staples of 
commerce, and a large tonnage of wheat is 
included among exports. 

San Francisco in 1847 had only a population of 
some 500. In 1848 gold was discovered, and a 
rush took place, which had raised the population 
in 1852 to 84,870. At various times the city 
suffered severely from fires, and — a far greater 
catastrophe than any of these — ^it was almost 
totally destroyed by earthquake on 18th April, 
1906, and by fires thereby caused. Pop. (1920), 
506,700. — Cf. J. S. Hitell, A History of the City qf 
San Francisco. 

Sangir Islands (skn'ger), a group of fifty 
small islands in the Malay Archipelago, belonging 
to the Netherlands, and situated between the 
north-east extremity of Celebes and Mindanao 
(Philippines). Rice, bananas, and sago are culti- 
vated, and the coco-nut palm is plentifiil. The 
islands are all mountainous, partly volcanic, and 
coral fringed. Pop. 110,000. 

Sangli, a native state of India, in Bombay, 
one of the Southern Maratha Jagirs. It is partly 
watered by the Kistna, and produces millet, rice, 
wheat, grain, and cotton. Coarse cotton cloth is 
manufactured. The chief town is Sangli. The 
state became a British feudatory in 1818. Area, 
1120 sq. miles; pop. (state), 230,000 (mainly 
Hindus); (town), 16,000. 

Sanguinaria. See Bhod-root. 

SanguisorbesB, or Sanguisorbacese, one of 
the sub-orders of the nat. ord. Rosaceae, con- 
sisting of herbaceous or under-shrubby plants. 
It is distinguished by the constantly apetalous 
flowers, indurated calyx, and solitary, or almost 
solitary, carpels. See Burnet. 

Sanhed'riii (corrupted from the Greek 
synedrioUf a council), the supreme judicial tribunal 
of the Jews, existing in the time of the Maccabees 
and in New Testament times. According to the 
Talmud, it was founded by Moses when he elected 
seventy elders to assist him in judging the 
children of Israel in the wilderness, but this 
view is now generally rejected. The sanhedrin 
consisted of seventy members besides the 
president, who was usually the high-priest. The 
council became extinct in a.d. 425. 

Sanicle (Sanicula europea) t an umbelliferous 
plant, common in woods in Britain. It is one of 
the comparatively few Umbellifers with simple 
umbels. The fruits are ‘ burs 
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San Joaquin (i^5-&-ken^), a river of California 
which rises in the Sierra Nevada and traverses 
the valley of the same name from the Tulare 
Lakes, joins the Sacramento, and falls into 
Suisun Bay. It has a length of 850 miles, and is 
navigable for 50 miles to Stockton. The vaUey 
is a rich fruit-producing region. 

San Jos6 (A6-sa'), a city of California, United 
States, the county seat of Santa Clara county, 
in the Santa Clara Valley. Wheat, wine, dried 
and canned fruits, tobacco, &c., are produced 
there, and there are railway repair shops. Pop. 
40,000. 

San Jos6, capital of the Republic of Costa 
Rica, Central America, in the state of San Jos^, 
of which it is also the capital. It stands on a 
tableland 4500 feet above the sea-level. There 
are fruit canneries handling the produce of the 
contiguous districts, and a large trade is carried 
on in coffee. San Josd is the largest city of Costa 
Rica. Pop. (1921), 39,000, or 51,500 with 
suburbs. The province of San Jos^ has a pop. of 
141,300. 

San Juan, a sub-montane province of Western 
Argentina, separated from Chile by the Andean 
Cordilleras. Cattle-raising and general agricul- 
ture are the principal pursuits; gold, silver, 
copi)er, iron, lead, and many other minerals 
exist. San Juan is the capital. Area of province, 
37,865 sq. miles; pop. 85,000; (town), l’^,000. 

San Juan, a town of Porto Rico, the capital, 
chief port, naval station, and the largest town 
of the republic, on an island on the north coast. 
There is a fine harbour. Pop. 71,000. 

San Luis, a province of Central Argentina. 
Grazing is the chief industry; agriculture is 
handicapped by the salinity of the water in the 
plains, and in some places by the entire lack of it. 
Irrigation is progressive. Area, 29,035 sq. miles; 
pop. (1921), 129,660. — San Luis is the capital 
(pop. 25,000); Mercedes is also important. 

San Luis Potosi, a state of Mexico, in the 
Central Plateau. Minerals include gold, silver, 
lead, and copper; tropical fruits and cereals are 
raised. Area, 24,004 sq. miles; pop. 640,000. 

The capital is San Luis Potosi (6200 feet 
altitude). There are railway workshops, cotton- 
and woollen-factories, and smelting-works. Pop. 
about 69,000. 

San Marino, a small independent republic 
in Italy, of which it is an enclave. The territoty 
consists of a hilly tract of some 38 sq. miles in 
area, with a frontier of 24 miles to the borders of 
the provinces of Forli and Pesaro e Urbino, near 
the Adriatic coast. It is the last surviving repre- 
sentative of the Italian republics, and claims to 
be the oldest state in Europe. At the head of the 
Government are two ‘ captains regent ’ elected 
for six months. There is a militia of 89 officers 
and 950 men, A treaty of friendship with the 
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Kingdom of Italy* concluded in 1907» was revived 
in 1920* and again in 1921. Theze is a r^ublican 
coinage system in bronze and silver* and postage 
stamps are issued. The coinage is legal tender in 
Italy. Wine* cattle* and stone are exported. 
Pop. 12,080. Tbe walled city of San Marino 
occupies the crest of a spur of the Apennines 
known as Monte Titano (2650 feet altitude), 
and is accessible only by the road from Rimini. 
The principal inhabitants, however* reside in 
the hamlet of II Borgo* at its foot. Pop. of the 
town, about 1200. 

San Miguel (mi-geP), a maritime department 
of Salvador, Central America, on the Pacific, 
drained by the San Miguel River. It is an im- 
portant gold- and silver-mining region. The 
capital is San Miguel, on the river of that name. 
Indigo, grain, rubber, and cattle are traded. 
The port is La Union. Pop. (town), 80,400. 

SannazaYo* Jacopo, Italian poet, bom 1458, 
died 1530. Sannazaro wrote sonnets and canvmi 
and an idyl (Arcadia) in Italian, as well as Latin 
elegies, eclogues, and epigrams. 

Sanquhar (sanglc^r) , a royal burgh of Dum- 
friesshire, Scotland, on the Nith; served by the 
Glasgow & South-Western Railway. Iron goods 
and textiles are manufactured; there is a coal- 
field in the vicinity; cattle and sheep fairs and an 
annual agricultural show are held. Pop, 1700. 

San Remo, a city of Liguria, North Italy, in 
the province of Porto-Maurizio, on the Gulf 
of Genoa and the Riviera di Ponente. It is 
noted as a health-resort. Pop. 17,000. 

San Salvador, a city of Central America, 
capital of the Republic of Salvador, situated 
near the volcano of the same name. The city has 
important manufactures of soap, candles, silk, 
cigars, and liquor. Earthquakes occurred here 
in 1854* 1878, and 1917* causing considerable 
damage. Pop. 81,000. 

San Sebastian, a seaport-city and watering- 
place of Northern Spain, capital of the province 
of GuipOzcoa, on the Bay of Biscay. It was once 
strongly fortified, its fortifications including the 
castle of Mota on the summit of the sandstone 
mass of Monte UiguU, 498 feet high. The manu- 
factures are somewhat varied, but San Sebastian 
is now famous as the most fashionable of Spanish 
seaside-resorts, and is one of the most beautifrilly 
situated watering-places in Europe. Pop. 52,000. 

San Seve'ro, a city of Apulia, South Italy, 
in the province of Foggia, at the foot of Monte 
Gargano. Pop. 80,000. 

Sanskrit (Skt. aamakfita, literally * that which 
is duly prepared % as, e.g., food made ready for 
eating, or objects prepared for use by arts or 
crafts), signifies the ancient classical language of 
Aryan India, which arose as the vehicle of early 
Brahmanic literature. As its name denotes, it 
was the * refined * speech moulded and used by 
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the Brahmanic schools, as opposed to the Prakrit 
(prdkriia, * primitive ** from prakfiH^ ‘ primitive 
nature *) or vernacular dialects derived from the 
same or cognate sources (see PrakrU). The 
language of the Rig-v6da (see Vedas) is not 
Sanskrit, though often included under that name; 
it is a dialect of very archaic type, with a few 
words and forms of early Prakrit, and, according 
to Sir G. A. Grierson (Imp. Gazetteer of India, 
1907, voL i, p. 857; BuU, School of Or. Studies, 
vol. i. pt. iii, p. 56 f.), was the ancient speech of 
the Eastern Punjab and Upper Ganges-Jamna 
Doab. The Brfihmanas, or Brahmanic expositions 
of the Vedas and their liturgies, are in a language 
of later type, which perhaps arose in the same 
region, and which, by constant polish in the 
schools of Brahman theologians, philosophers* 
and grammarians, developed into classical * San- 
skrit*. True to its origin, Sanskrit has been 
mainly used for Brahmanic literature, though 
writers of unorthodox Churches — chiefly Bud- 
dhists and Jains — ^have also employed it. 

Besides the refined Sanskrit of the schools, 
there existed from early times popular and 
imperfectly polished dialects standing to the 
former in the same relation as the dialects of 
Low Latin to the latinity of Cicero and Tacitus. 
Many scriptural and doctrinal works of Northern 
Buddhism have been composed in dialects of 
this kind. The study of the Vedic language by 
the Brahmans led them to create a really scientific 
system of phonetics and grammar, and thence to 
fix the standard of Sanskrit. A few early works 
on Vedic philology have survived, such as 
Y&ska*s Nirukta (an exposition of the Nighanfus, 
ancient lists of Vedic words), the PratUakhyas 
of the VMas, Ac. Of writers on classical Sanskrit 
grammar the cor 3 q>hseus is P&uini (date probably 
fifth century b.c., and almost certainly later than 
Yftska), in whose grammar the Vedic language 
is relegated to a secondary position. His Ash- 
t&dhy&tfi, in eight books of four chapters each, 
contains about 8988 aphorisms expressed in 
artificial form for the sake of brevity, mono- 
syllables being invented to denote classes of 
words and their elements. It speedily superseded 
its predecessors, and has been the basis of nearly 
all subsequent grammars. K&tyfiyana added to 
it a v&rtlika, notes showing points in which it 
seemed to him to be incomplete or inexact; and 
Pat^jali (about 150 b.c.), in his Mahdbh&ahya, 
expounded P&oini and defended him against 
K&ty&yana*s criticisms. For further history of 
grammar, cf. S. K. Belvalkar, Account of .. . 
Systems of Sanskrit Grammar. 

Sanskrit literature was first introduced to 
European students by Sir William Joneses 
edition (1792) of the j^itu-samMra, a poem 
ascribed to Kftlidfisa, following on Sir C. Willdns’s 
translation of the Bhagavt^-gUd (1785) and 
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JEfilffpadESAi (1787)* The fitst Buropean graminar, 
was the Sidhantbam of Paulinus k Sto. Bartholo- 
fxiaso (Johann Philipp Wesdin), at Rome (1790). 
European philologists, followizi^ the penetrating 
sugg^ons of Jones in his address to the Asiatic 
Society of Bengal (1786), soon proved that Vedic 
and Sanskrit are so closely akin to the ancient 
languages of Persia (Avestan, also called Zend 
and Old-Bactrian, and Old-Persian or Western 
Iranian) that they must all descend from a 
common ancestor, or at least from a group of 
nearly allied dialects, and that this original 
Indo - Iranian tongue was closely related to 
the language-groups — Balto-Slavonic, Hellenic, 
Italic, Germanic, Keltic, &c. — from which are 
derived, with insignificant exceptions, all the 
modern tongues of Europe. This Indo-Iranian 
speech was nearest to the Balto-Slavonic group, 
sharing with it, e.g., the change of unvoiced 
palatal k to a sibilant; in India, however, it 
borrowed considerably from the vocabularies of 
conquered native races, and in some important 
respects, notably the use of the gerund (absolu- 
tive), assimilated its idiom to the Dravidian. 
There is a rich Sanskrit literature, which is still 
growing. For many centuries the Brahmans 
were the chief representatives of intelleciual 
interests, and they expressed themselves in 
Sanskrit. They taught religion, practical and 
speculative, at first that of the various Vedic 
schools {Vedas and Brdhmanas, &c.), and then 
that of the Churches of Vishnu, Siva, and other 
deities which gradually supplanted the former. 
Their theology and philosophy (the latter de- 
riving mainly from the former) were first con- 
veyed in the earlier Upanishads and cognate 
works, which on the whole represent a move- 
ment towards monistic idealism (Advaita). To 
these, in course of time, were added other systems, 
viz. the dualistic Sdnkhya, ascribed to Kapila, 
which opposes an Infinite number of individual 
souls {purtisha) to a single inanimate Nature 
(prakriti); the Vaiheshika and Nydya^ attri- 
buted to Kap&da and G5tama respectively, 
which are realistic and logical in method; the 
Viiishlddvaita, or qualified monism of R&manuja, 
and various other schools, chiefly attached to 
the worship of Vishnu or Siva. (See Hindu Lam.) 

In course of time the Brahmans’ primacy in 
religion and philosophy began to be chedlenged 
by sectarian schools, the most important being 
those of Mah&vira-Vardham&na, the founder of 
Jainism (died about 500 b.c.), and Gautama 
Sftkya, called Buddha, who established Buddhism 
(died about 483 b.c.), both of whom were of 
the Kshatriya or warrior caste. The Jain scrip- 
tures (Angas) were composed in Prakrit, i.e. 
vernacular; Buddha and his apostles usually 
preached ^ any tongue that was convenient, 
the Canon of Ceylon being preserved in Pali 
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(sec Prakrit), while in the north scriptures were 
more often written in Sanskrit of a more or less 
popular type, but sometimes also in Prakrit. 
Owing to the adoption of Buddhism by the 
Mauryan emperor As5ka (middle of third 
century b.c.), the supremacy of the Brahmans 
and their Sanskrit literature was for a time 
seriously threatened. But the danger soon passed 
away, and their power and influence steadily 
increased, until it reached its zenith under the 
Gupta dynasty (from a.d. 820). This was the 
Golden Age of Sanskrit. Poetry particularly 
flourished; already it had long been growing. 
The Mahdbhdrata (q.v.), originally a series of 
Kshatriya lays or ballads on the war of the 
Kauravas and P&Qdavas, and later expanded to 
its present colossal bulk by insertion of new 
episodes and religious or moral sermons by 
Brahman diaskeuasts, must have existed in 
some form about the fifth century b.c.; the 
Rdmdyana (q.v.) or epic on the adventures of 
the hero and god R&ma, ascribed to the Brahman 
V&lmiki (who probably composed most of books 
2~6), may be approximately of like age, and 
already shows in germ most of the features of 
the Kdvya or elegant poem, which are still further 
developed in the BudSut-ckarita, or life of 
Buddha, by the Buddhist ASvaghfisha (first 
century a.d.?). Under the Guptas the Kdvya 
style reached perfection. Its greatest master 
was Kalidasa, author of the poems Raghu-varpia, 
Kumdra • sambhava, and Megha-duta, and the 
dramas Abhifildna - Sakuntalay Vihrarmwcddya, 
and Mdlavikdgnimitra (probably early fifth 
century a.d.). Of other classical poems the most 
famous are Kirdidrjuniya of Bhfiravi (sixth 
century a.d.?) and SHupdla-vadha of Alfigha 
(ninth century?); the other chief dramas are 
Ratndvali and Ndgdnanda, ascribed to King 
Harshavardhana (died 647-648), the Mrichchha- 
katika of Sudraka, Bhavabhuti’s Mdlati-mddhava, 
Mahdvira-charita, and Uttara-rdma-charita, and 
Vi^khadatta’s Mudrd-rdkshasa. These masters 
have furnished models for a vast number of poems 
and dramas by Brahmanic and Jain poets, which 
is still increasing. Thirteen apparently ancient 
plays recently published at Trivandrum are as- 
cribed by the editor to Bhasa, a predecessor 
of Kalidfisa, but without adequate evidence. 

The Hindus have also many works on the art 
of poetry {alamkdra) and dramaturgy. This 
literature, beginning with more or less prag- 
matic statements of poetical practice, soon de- 
veloped into systems based upon aesthetic and 
dramaturgic theories of great subtlety. The 
chief works are Bhamaha’s Akffnkdra, Da^dUn’s 
KdvyddarSa (sixth century?), Vfimana’s Kdvyd- 
lamkdra-sUtra with commentary (eighth cen- 
tury?), Xnandavardhana’s Dhvanydloka (ninth 
cenWry), Mammata’s Kdvya-prakdSa (twelfth 
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centuiy?), Ruyyaka*8 AUaf^m’-sawasmt Ac, 
Romances in prose, veroe, and mixed style 
{champU) are fairly numerous; the finest is 
B&^a’s K&dambafl (seventh century). Of more 
popular style are Sfimadeva’s Kathd-sarit-adgara, 
a huge collection of tales in fluent verse (about 
1070); the Vetdki^pcaUhaviniSati; Simhdsana- 
doStriffidat; Suka-saptaH; &c. Two anonymous 
fable-books, the Pcdtcka-Urntra and HitdpadiJa 
(q.v.), based upon the former, are noteworthy; 
the PcMcha-tantrat translated in the sixth century 
into Pahlavi, has thence travelled in various 
disguises through Asia and Europe. 

Sanskrit i« singularly deficient in regular 
history. At some early date b.c. an attempt was 
made to collect in simple verse the genealogies 
and histories of the dynasties of Northern India, 
and these, with additions reaching down to the 
fourth century a.d., form the basis of the older 
Purdnas; but as the latter have been expanded 
by Brahmanic redactors into manuals of re- 
ligious instruction, this historical nucleus in 
them has been interpolated and obscured, and 
it is only recently that attempts have been made 
(notably in F. E. Pargiter’s Ancient Indian 
Historical Tradition) to estimate its real value. 
For later times, the only serious work is Kalhapa’s 
Rdja~tarangini (a.d. 1148-9), a history of Kash- 
mir, which is far from accurate as regards events 
preceding Kalha^a’s own times. There are, 
however, a number of panegyrical biographies 
of kings, in prose and verse, such as Bana*s 
Harska-charita (life of Harshavardhana, who died 

A. D. 647-648), Bilhana*s VikrimidiAka-diva-charita 
(life of the ChAlul^a Vikramdditya VI, who 
reigned 1076-1126), Padmagupta’s Navasdha’^ 
sdnka^charita (life of Sindhurftja of Malwa, about 
1010), Hemachandra’s Kumdrapida-charita (life 
of the Chaulukya Kum&rap&la, reigned 1148- 
69), &c. Still more valuable are the numerous 
historical inscriptions and charters, many of 
which are of high literary merit. These, together 
with similar records in the old Prakrits and the 
Dravidian languages, have thrown much light 
upon Indian history from the fourth century 

B. c. onwards, which but for them would have 
been profoundly obscure. 

Of medical works the best are the oldest, viz. 
those of Charaka (first century a.d.?), Sulruta, 
Vagbha^, M&dhava, &c. Later authors, though 
they have written copiously, have added little 
of real value. Most of the astronomical and 
astrological works, which are abundant, are 
based upon a system derived from the Greeks 
about the fourth century a.d. Those of the 
previous periods are of even less scientific value. 
As regards mathematics, it seems probable that 
our ^Arabic* numeration is of Indian origin, 
and Sanskrit literature shows that Hindi mathe- 
maticians attained considerable proficiency; how 


much of their science was original is uncertain. — 
Bibliography: A. A. Macdonell, History of 
Sanskrit Literature; A Vedic Grammar for Stu- 
dents; Vedie Grammar (in BOhler’s Grundriss); 
Max Mfiller, History of Ancient Sanskrit Litera- 
ture; M. Wmtemitz, Geschichte der indischen 
LiUeratur, 

Santa Ana, a town of Salvador, Central 
America, capital of the department of Santa 
Ana. It is the second town of the Republic, and 
lies in the centre of a prolific coffee-raising and 
general agricultural region. Zinc, copper, silver, 
and iron are also found in the vicinity. Pop. 
60,700. 

Santa Anna, Antonio Lopez de, Mexican 
soldier, born 1798, died 1876. He took a promi- 
nent part in the expulsion of the Spaniards from 
Mexico, and proclaimed the Mexican Republic 
in 1822. His political life was one of many 
vicissitudes, and he was frequently in exile. He 
was President of the Mexican Republic in 1833, 
in 1846, and from 1853 to 1855. 

Santa Barbara, a city of Southern California, 
United States, the county seat of Santa Barbara 
county, on the Pacific coast. Santa Barbara is a 
popular seaside- and health-resort, and the county 
oil-fields are noted. Pop. 17,000. 

Santa Gathari'na, a maritime state of 
Southern Brazil; area, 20,785 sq. miles. Sugar, 
coffee, rice, maize, cassava, and wheat are the 
chief cultivated products. Yerba mat6 (Ilex 
paraguayensis) is exported, and some coal is 
worked in the fields of the Rio Tubarao, but is of 
inferior quality to that between the Rio Grande 
and Sao Paulo. Agriculture and cattle-rearing 
are the chief industries. There are a number of 
German settlements. The capital is Florianopolis 
(Desterro); other towns are Blumenau, Sages, 
Joinville, Sao Jos^, and Sao Francisco. State 
pop. 685,000. 

Santa Cruz, the southernmost territory of 
Argentina, extending north to south between 
Chubut and Tierra del Fuego, the eastern portion 
of which it shares with Chile, and bounded east 
and west by the Atlantic and the Andes re- 
spectively. Dry and cool climatically, the 
territory is mainly devoted to sheep-raising, and 
wild horses are abundant. Coal has been dis- 
covered. Gallegos, in the south-east, is the 
capital. Area, 109,142 sq. miles; pop. 11,600. 

Santa Cruz, the easternmost department of 
Bolivia. It consists of open and grassy plains 
(about *900 feet altitude), which occupy the 
country between the slopes of the Andes and the 
Brazilian frontier, and are used for grazing, 
although the climate being hot and malarial, and 
the rainfall excessive, the principal Bolivian 
settlements are on the more agreeable Andean 
slopes. Owing to their flatness there is little or 
no drainage, and large areas are flooded in the 
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yret season; there are laany swamps. Sugar, F6 county. Agriculture and mining (mainly 
nun, cacao, coffee, and rubb^ are produced, and coal) are extensively prosecuted in the adjacent 
some cattle are raised on the plains. Santa Cruz country; in the city blankets and jewellery are 
de la Sierra (pop. 25,800) is the capital. It stands made. Santa F4 became a city and the state 
on the Piray (a tributary of the Mamor^) at an capital in 1851. The railway was pushed through 
altitude of 1400 feet, and is the metropolis of a in 1880. Pop. 7250. 


sugar- and cattle-raising region, with flour-mills, 
sugar-refineries, distilleries, and tanneries. Porto 
Suarez, on the Paraguay, is a river-port. Both 
towns have wireless stations. Area, 144,041 sq. 
miles; pop. 838,220. 

Santa Cruz, a city of California, United 
States, the county seat of Santa Cruz county, 
on the Bay of Monterey; served by the Southern 
Pacific Railway. It stands at the base of redwood- 
forested mountains, and is an important Cali- 
fornian health-resort. Near by there is a large 
piscicultural station. Santa Cruz was settled in 
1797 as the Spanish pueblo of Branciforte, fell 
to the United States in 1846, and became a city 
in 1876. Pop. 11,000. 

Santa Cruz, the seaport-capital of the Canary 
Islands and of the Island of Teneriffe, on which 
it stands. It is an important coaling station, and 
is the seat of the administration of the Canaries, 
of Teneriffe, and of the military governor of the 
island. Brandy and wine, cochineal, ban^inas, 
sugar, silk, Ac., are exported. Water is supplied 
by means of an aqueduct (5 miles), and drome- 
dary-transport is general. Pop. 63,650, 

Santa Elena, a town of Ecuador, in the pro- 
vince of Guayas, and on the Gulf of Guayaquil. 
It is situated in one of the two Ecuadorean oil 
regions (the other is at Salinas), and the fields 
are in process of exploitation by several British 
syndicates, although it has yet to be proved that 
oil exists in commercial quantities. The climate 
of Santa Elena is agreeable and healthy. 

Another Santa Elena is in Argentina, in^ the 
province of Entre Rios, and on the Parang River. 
It has manufactures of meat products, and trades 
in hides and horns, &c. 

Santa F6, a province of Central Argentina, 
an alluvial plain which is fortunate enough to 
possess a 465-mile stretch of the Parana River, 
but is subject to inundation, when the rich agri- 
cultural lands are completely covered. Wheat, 
corn, linseed, and alfalfa; dairying; meat curing 
and lard refining; and the raising of cattle, 
horses, sheep, and pigs are the chief occupations. 
The capital is Santa Fd, but Rosario is the 
largest city, and is second city of the Republic. 
Other towns are Colastind, Coronda, Puerto 
Gomez, Reconquista, Villa Constitucidn, and 
San Lorenzo, which are all river-ports; and 
Ocampo, Rafaela, Villa Casilda, and Caftada de 
Gomez. The railway system is highly developed. 
Area, 50,718 sq. miles; pop. 1,007,600. 

Santa F4, a city of New Mexico, United StatM, 
the state capital and the county seat of Santa 


Santa F6, a city of Argentina, South America, 
capital of the province of Santa F^, on the Rio 
Salado; served by rail to Tucuman, Rosario, and 
Cordoba. Santa is a port for small river 
steamers, but the port proper is at Colastin^, 7 
miles distant, but connected by rail; Santa Fd 
h£is also direct ferry communication with Parana. 
The city was founded in 1573. Pop. 60,000. 

Santala^cese, a natural order of apetalous 
dicotyledons. In the form of weeds the genera 
are found in Europe and North America; in 
Australia, the East Indies, and the South Sea 
Islands they exist as large shrubs or small trees. 
Sant&lum, sandal-wood, is the chief genus. 

Santar Parganas, The, a district in the Bhag- 
alpur division of Bihar and Orissa. The Ganges, 
which bounds the district on the north and 
partly on the east, forms also its chief drainage. 
There are several small coal-fields, and copper, 
silver, and tin are found. Fifty per cent of 
the land is ban or highland, and is practically 
uncultivablc; the rest is covered with rice-fields. 
Madhupur, Deogarh, S4hibganj, and Dumka (the 
district head-quarters) are the principal places. 
Area, 5500 sq. miles; pop. 1,900,000. 

The district is named from the Sant&li, who 
form the most characteristic portion of its 
inhabitants, and are numerous in the eastern 
section of the Chota-Nagpur Plateau and in 
Midnapore. They are one of the aboriginal 
races belonging to the Dravidian stock, are dark- 
coloured, and mostly profess a religion in which 
the worship of a chief deity and subordinate 
deities and a sort of ancestor worship play a chief 


S^tal-wood, a dye-wood obtained from 
Pterocarpus santalinus, a leguminous tree of the 
East Indies, Madagascar, &c.; also called sanders 
or saunders wood and red sandal wood. Santahn, 
a substance obtained from it, is used in dyeing 
blue and brown. Compare SanM-wood, 

Santander', a maritime province of Northern 
Spain, traversed by the Cantabrian Mountains, 
and drained in the south by the Upper Ebro, 
and in the north by the short and rapid streams 
(Ason, Pas, Besaya, &c.) which flow to the Bay 
of Biscay. Large quantities of maize and other 
cereals and fruits are produced. Lead, iron, coal, 
and other minerals, including marble and stone, 
are worked. Area, 2108 sq. miles; pop. 823,641. 

Santander, a seaport-city of Northern Spam, 
capital of the province of Santander, on the 
B^ of Biscay. It is a fashionable watering-place, 
the climate being mild but damp. There are local 
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lead-» eoaK and iron^mines, and quarries of 
Umestone and marble* Pop. 69»100. 

Santander Norte, a dquurtment of North- 
Eastern Colombia, South America. Gold, silver, 
gems, cereals, rice, coffee, cocoa, and sugar are 
produced. Cdcuta (pop. 20,000), near the Zulia 
River and on the Venezuelan frontier, is the 
capital. It is a great coffee centre, and is served 
by rail to Puerto Villamizar. Area (department), 
6255 sq. miles; pop. 289,250. 

Santander Sur, a department of North- 
Eastern Colombia, South America, producing 
gold, silver, emeralds, tobacco, coffee, cocoa, and 
wheat. The capital is Bucaramanga (altitude, 
8248 feet; pop. 25,000), a great coffee centre, 
on the Debrija River, and on the road from 
Bogota to Maracaibo. Area (department), 
17,865 sq. miles; pop. 440,000. 

Santarem, a district of Portugal, in the pro- 
vince of Estremadura, watered by the Tagus and 
its affluents. Santarem and Thomar are the 
chief towns. Area, 2555 sq. miles; pop. 880,000. 

Santarem, a city of Portugal, capital of the 
district of Santarem, in the province of Estre- 
madura, on the Tagus; served by railway from 
Lisbon. It has interesting churches and an im- 
portant Jesuit seminary. Pop. 10,000. 

Santia^go, a province of Chile, mountainous 
and badly watered, but noted for its fertility and 
mildness of climate. Cattle-raising is important; 
some cereals are grown. Area, 5898 sq. miles; 
pop. 685,400. 

Santiago, a city of Chile, capital of the 
Republic and of the province of Santiago, inter- 
sected by the Mapocho, a tributary of the Maipo. 
Owing to the prevalence of earthquakes the 
houses are mostly of one story, and generally oc- 
cupy a large space of ground, having gardens and 
patios or courts in the interior. The Plaza de la 
Independencia is a laige open area; around it are 
the municipal buildings, post office, archbishop’s 
palace, and cathedral. Pop. (1920), 508,000. 

Santiago-de-Gompostella, a city of Spain, 
in the province of Corufta, on the Sar; served 
by railway from Tuy. The chief edifice is the 
cathedral, a Romanesque building founded in 
1078, having in one of the chapels the image of 
St. James (Santiago) of Compostella (more 
correctly Compostela), which long attracted 
numerous pilgrims. Pop. 25,000. 

Santiago-de-Guba, a seaport-city of Cuba, 
province of Oriente ; the chief city of the Re- 
public, after Havana; served by rail to the capital 
(540 miles), by short sub-montane lines, and by 
steamships coastwise and to New York and 
Europe. It is the oldest town in the island, 
having been founded in 1514, is the see of an 
archbishop, has a fine cathedral, and a harbour 
rather difficult of access. Its trade is considerable. 
Pop. 70,250. 


Santiago del Eatero, a north-central pro- 
vince of .^gentina. It is a low-lying, qpen fdidn, 
with large saline areas culminating in the swamps 
(Salinas Grandes) on the borders of Cordobiu 
The climate is hot, varying between 110® and 
82® F., with a mean of 71® F., and the annual 
rainfall is about 25 inches. Sugar, cereals, 
tobacco, hides, and some cotton are produced. 
The capital is Santiago del Estero. Area, 55,885 
sq. miles; pop. 298,200. 

Santiago del Estero, a city of Argentina, 
capital of the province of Santiago del Estero, 
on the Rio Dulce. The name is derived from the 
large esteres (swamps) in the vicinity, and the 
Rio Dulce (or Saladillo) becomes lost in one of 
these, viz. the Salinas Grandes. Santiago del 
Estero is the oldest city of Argentina; it was 
founded in 1558, and was first capital of the 
province of Tucuman. Pop. 28,500. 

San^tipur, a town in Nadiy& district, Bengal, 
on the River Hugh. It is well known for its 
cloth manufactures, has an annual fair which 
lasts for three days, and a considerable local 
trade. Pop. 80,000. 

Santley, Sir Charles, British singer, bom at 
Liverpool in 1884, died 1922. He appeared for 
the first time in 1857, and achieved a great 
success at the Handel Festival in the Crystal 
Palace in 1862. He appeared in oratorio, concert, 
and opera as a baritone of great compass, power, 
and finish. He was knighted in 1907. 

Santo Domingo (Rejrijblica JOominicana), 
sometimes known as the Dominican Republic, 
a republic of the West Indies, occupying the 
eastern and larger portion of the Island of Haiti. 
It has an estimated area of 19,830 sq. miles, a 
coast-line of over 1000 miles, and 198 miles of 
frontier to the Republic of Haiti. The popu- 
lation (1921, 897,300) is divided among the 
provinces as follows: 


Province. 

Pop. 

Santo Dominro 

San Pedro de Macoris 

Seibo 

Azua 

Barahona 

Samana . . 

La Vega 

Pacificador 

Espaillat 

Santiago de los Caballeros 

Puerto-Plata 

Monte-Christi 

Total — Santo Domingo * . . 

146,^00 

43.600 
58,400 

100,500 

48,100 

17.000 
105,800 

77.600 
50,900 

123,000 

59.000 
67,000 

897,300 


* The figures are approximations based on the 1921 censua 
returns. 

T<wns.— The city of Santo Domingo (pop. 
1921, 80,957) is the capital; Puerto-Plata (7807), 
its port, is the chief tobacco and coffee port; 
Sinchez (8075) is the chief cacao port; San P. 
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de Maooris (X8,SQ2) leads in sugar; La Vega 
(6564) is one of the most beautiftil of Domini- 
can cities; others are San Francisco de Macoris 
(5168), Moca (8094), Asua (4707), Monte- 
Christi (2580), and Samana (1656). La Romans, 
a new port, was opened in 1912. 

Production: Minerals . — ^These are abundant, 
including gold, silver, platinum, copper, iron 
(magnetite), manganese, nickel, petroleum (near 
Azua), lignite and anthracite coal, rock-salt, tin, 
lead, and precious stones. AgHculture.-^onto 
Domingo possesses one of the most suitable 
sugar-growing areas in the world, and sugar 
shipments always represent more than 50 per 
cent of the total exports. Other major staples 
are cacao, tobacco, and coffee. Forestry , — ^The 
mountainous regions of the Republic provide 
hardwoods, dye-woods, and building timber; 
lignum-vitae, yellow-wood, logwood, cedar, ma- 
hogany, and spearwood growing in quantities of 
commercial value; some dividivi and resins are 
also exported. 

Communications . — ^Roads are inefficient and in 
many cases non-existent, but are being rapidly 
improved. There is a railway system of (1919) 
153 miles. Weights and Measures , — The metric 
system is the legal basis; old Spanish units and 
British units (for imported oil, flour, &c.) are 
in use. Currency , — ^The United States gold dollar 
is the standard, and United States currency is 
the legal medium of exchange. 

Language , — Spanish prevails, but English is 
spoken and understood by the educated classes. 
Religion^ d:c , — Roman Catholicism is the State 
religion, but all other forms are tolerated. 
Primary education is free and compulsory. 

Government , — ^The Constitution is dated 18th 
Nov., 1844, but has been amended and repro- 
claimed, the last reproclamation being in 1908. 
Legislative power is vested in a National Con- 
gress, comprising a Senate (12 members, 1 elected 
for six years from each province, and one-third 
of the Senators retiring biennially), and a 
Chamber of Deputies (24 members, 2 from each 
province, elected for four years, one-half retiring 
biennially). The President is chosen by an 
electoral college, and holds office for six years. — 
Cf , O. Schonrich, Santo Domingo. 

Santo Domin'go, capital of the Republic of 
Santo Domingo (or Dominican Republic), in the 
Island of Haiti. It lies on the south-east coast at 
the mouth of the Ozama, and has a roadstead. 
After Isabela, it is the oldest European city 
in the New World, having been founded in 
1496 by Bartholomew Columbus. Pop. (1921), 
45,000. 

San^tonin is a crystalline substance obtained 
from the unexpanded flower-heads of Artemisia 
maritima (see Artemisia). It forms colourless flat 
<ay»tals, easily dissolved in alcohol, various oils, 


chloroform, and is used solely to get rid of 
TO round-worm (Ascaris lumbricoides) ftom the 
intestine. It has no action against other intestUud 
parasites. 

San toxin (ancient Thera), a volcanic island, 
TO largest of a small group in the Giecian 
Archipelago, 60 miles north of Crete. It extends 
as a crescent around a bay which is partially 
closed by the Island of Therasia and its southern 
continuation, the Island of Aspronisi. Aspronisi 
lies in the middle of the fairway between Therasia 
and the southern horn of the main island, the 
northern horn being separated by another channel 
from the island. The three Kaimeiiis, Old, New, 
and Little, occupy the centre of the bay, and these 
are the centre of volcanic activity. The shores 
of the inner curve are precipitous, but they slope 
gradually down to those of the outer curve, which 
are covered with vineyards. The famous San- 
torin wine is the staple of the island. All the 
islands are of volcanic origin ; the last eruption 
took place in 1866. Pop. about 20,000. 

Santos, a city of Brazil and one of the chief 
ports of entry of the Republic, in the state of 
Sao Paulo (q.v.); served by the British-owned 
Sao Paulo Railway. It is a great immigrant port 
and the world’s greatest coffee-exporting centre. 
Fruit, rum, sugar, hides, tobacco, Ac., are also 
traded. Pop. 90,000. 

S5o-Prancisco, a river of Brazil, which rises 
in the south of Minas-Geraes, flows n.n.e. through 
that state and the state of Bahia, forms the 
boundary between Bahia and Pernambuco, and 
afterwards separates Alagoas from Sergipe. It 
has a fall of 2700 feet in a length of 1800 miles. 
The principal obstruction to navigation is formed 
by the Paulo Affonso Falls. 

Sadne (ancient Arar), a river of Eastern 
France, rises in the Vosges, enters the depart- 
ment of Haute-Sa6ne, then flows through the 
department of C6te-d’Or, continues south-west 
and receives the Doubs as tributary, reaches 
Chalon, where it flows due south until it joins 
the Rhone at Lyons; length, 301 miles; drainage 
area, 11,400 sq. miles. 

Sadne, Haute- , (‘ Upper Sa6ne ’ ), a department 
of Eastern France; area, 2074 sq. miles. It is 
drained by the Saone, the Ognon, &c., and there 
are many small lakes. A part of the department 
belongs to the Vosges Mountains. This, which 
comprises about a fourth of the whole, is rugged 
and the soil arid, but the low-lying basin is well 
watered and productive. In addition to cereals, 
flax and hemp are extensively cultivated; the 
ordinary fruits generally thrive well, and some 
districts are almost covered with cherry planta- 
tions. Iron is extensively worked, but the main 
occupation is agriculture. Vesoul is the capital. 
Pop. 228,350. 

Sadne - et - Loire, a department of East- 
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Central France; area, 8880 sq. miles. It is divided 
by the northern Cayennes, and it takes its name 
hrom the two streams which bound the depart- 
ment on the south-east and west respectively. 
The finest part of the department lies in the 
valley of the SaOne. The vine is cultivated around 
M&con and Chklon. Most cereals are raised, and 
the Sa6ne Valley grazing-lands are excellent. 
The most important mineral is coal, of which 
there is an extensive field; iron and manganese 
are found. Within the department are the 
largest ironworks in France (Schneider, at Le 
Creusot), and there are numerous flour-mills, 
distilleries, potteries, and porcelain-works and 
glass - factories. Exports include the famous 
Charollais cattle, pottery, glass, porcelain, and 
bricks. M&con is the capital. Pop. 554,820. 

Sfto Paulo, a maritime state of Brazil, 
between the two states of Minas-Geraes and 
Parand.; area, 112,278 sq. miles. The coast-line 
on the Atlantic has a length of 870 miles, and 
behind the narrow, lagoon-studded coastal plain 
rises the Sierra do Mar, a tableland with a slope 
towards the Parand. The drainage is mainly 
towards that river, but in the east there is a 
slope to the Parahyba basin. The Rio Grande 
and other affluents of the Paran& traverse the 
state. Sfio Paulo is famed for coffee, which is 
shipped through its port, Santos, the greatest 
coffee-shipping city in the world. About a half 
of the totid Brazilian coffee crop Is produced by 
the state; sugar, cotton, rice, maize, grapes, 
bananas, tobacco, and other crops are raised. 
Cotton and woollen textiles, beer, agricultural 
and other machinery, and food products are 
representative manufactures. S&o Paulo is the 
capital; Santos the chief port; other cities are 
Guaratingueta and Piracicaba. Pop. (state), 
4,828,000. 

Sfto Paulo, a city of Brazil, capital of the 
state of Sao Paulo, on the Tiet4 River; the centre 
of the State railways. Although within the 
tropics, its great height (2300 to 2400 feet) gives 
the city an almost temperate climate. There is 
an enormous Polytechnic School, a college of 
agriculture, and many old religious buildings. 
There are considerable manufacturing industries. 
Pop. 504,000. 

Sfto Thomft and Principe,^ two hilly, vol- 
canic, Portuguese islands in the Gulf of Guinea, 
about 125 miles from the West African coast, 
forming together the province of Sfto Thomd 
under a Governor. The total area is about 
860 sq. miles (Principe == 60 sq. miles), and 
the pop. about 58,900 (Principe = 5000). At 
Principe cocoa is the chief industry, and the 
tse-tse fly, with its attendant scourge of sleeping- 

^ The anglicized tides of Sednt Thomas and Princes are 
fr^uently used in reference to these islands, but the <^cial 
title IS as above, which is also, incidentally, that used by the 
Permanent Conimittee of the Royal Geographical Society. 


sickness, is prevalent. Sfto Thomd produces 
quinine, rubber, kola-nuts, cinnamon, and 
camphor. Part of the island is densely afforested. 
Roughly one-sixth of the world’s cocoa supply 
comes from the province; coffee is also product. 

Sap, the juice or fluid transported in the 
conducting tissues of plants. The term is applied 
more particularly to the ascending or crude sap 
that circulates in the wood-vessels, consisting 
normally of the very dilute solution of mineral 
salts absorbed by the roots, but at certain seasons 
containing also appreciable quantities of sugar. 

Sapajou (sap'a-jo), the name generally given 
to a group of South American prehensile-tailed 
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monkeys. Including about twenty species, among 
which may be named the Cebus fatueUuSf or 
brown sapajou (a variety is called the homed 
sapajou or capuchin); the C. monachus and C. 
capudnusy often called the weeper sapajou or 
capuchin. They are small in size, playful in 
disposition, leading a gregarious life, and feeding 
chiefly on fruits and insects. 

Sapan-wood, or Sappan-wood, the wood of 
the Ccesalpinia Sapan, a middle-sized leguminous 
tree, indigenous to Siam, Burmah, India, &c., 
used as a dye-wood. The dye it yields is of a red 
colour, but rather inferior. 

Sap-green, a pigment prepared by evaporat- 
ing the juice of the berries of Rhamnus ccdhar» 
ticuSy or the buckthorn, to dryness, mixed with 
a little alum. It is used chiefly for colouring food- 
products. 

Saplnda'cese, a natural order of polypetalous 
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dicotyledons. It consists of trees or shrubs with 
erect or climbing stems, inhabitants of most 
parts of the tropics. The £ruit of the Sapindua 
saponaria is used for washing linen. 

Sapodilla, a tree of the genus Achras, the 
A. SapotOf nat. ord. Sapotacese, found in the 
West Indies, where it is called naseberry. The 
fruit resembles a bergamot pear, and has a sweet 
edible pulp. The tree yields the gum halaUi^ or 
chicle (see Bullet-tree). 

Saponification, the decomposition of a fat 
by caustic alkali, with the formation of a soap 
and glycerine. The word is also used as practi- 
cally equivalent to hydrolysis, the general term 
for the process of resolution of a compound into 
two products, accompanied by the introduction 
of the component hydrogen and hydroxyl groups 
of water into those products. Typical examples 
of hydrolysis are: (1) Stearin treated with 
caustic potash yields potassium stearate (soft 
soap) and glycerol. This is saponification proper. 
(2) An ester treated with hot water or boiled 
with mineral acid yields an acid and alcohol. 

Sap'onine, any of a group of vegetable gluco- 
sides found in the root of the Soapwort (Sapo- 
naria officinalis) and many other plants. It is 
soluble in water, and its solution even when 
much diluted froths on being agitated, like a 
solution of soap; on this account it is sometimes 
used for producing ‘ heading * on beverages. 
The dry substance causes sneezing. 

Sap'onite, a hydrous silicate of magnesia and 
alumina. It occurs in soft, soapy, amorphous 
masses, filling veins in serpentine and cavities in 
basaltic rock. 

Sapota'cesB, a natural order of plants be- 
longing to the polycarpous group of gamopetalous 
dicotyledons, and frequently abounding in a 
milky juice, which may be used as food. They 
are chiefly natives of India, Africa, and America. 
Some produce edible fruits, as the sapodilla 
plum, marmalade apple, star apple, &c. One of 
the most important species is the Isonandra 
(Palaguium) GuUa, which produces the gutta- 
percha of commerce. 

Sapphire (saflr), a precious stone, next in 
hardness and value to the diamond, belonging 
to the corundum class. Sapphires are found in 
various places, as Burmah, India, and Ceylon, in 
Asia; and Bohemia and Silesia, in Europe. The 
sapphire proper is a beautiful transparent stone 
of various shades of blue colour. See Corundum, 

Sappho (8af'6), Greek poetess, lived probably 
at the end of the seventh and the beginning of the 
sixjh centuries b.c. She was a native of Mitylene, 
in Lesbos. Almost nothing is known about her life, 
but many of her biographers, being indebted to 
their imaginations for their facts, have written a 
detailed account of her. It seems quite certain 
that she was never in love with Phaon, who 
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appears to have been merely a variant of the 
sun-god Phaethon; nor did she make her cele- 
brated leap frrom the Leucadian rock, this legend 
owing its origin to some religious rite performed 
there, and erroneously associated with Sappho’s 
name. The only fact about her life of which we 
can be tolerably certain is that she was the head 
of a kind of school of women poets. It is probable 
that she lived to middle-age, at any rate. Some 
two hundred years after her death Sappho became 
a sort of stock character on the Athenian stage. 
Six middle comedies entitled Sappho and two 
entitled Phaon were produced. It is to the 
exaggerations of the comic poets that Sappho 
mainly owes her bad reputation. Her character 
was first cleared by Welcker in 1816, but with 
Teutonic thoroughness he was not content with 
proving her less depraved than was supposed, 
but extolled her as a paragon among women. 
There is not a great deal of evidence to go upon, 
but it is probable that Sappho was neither a 
courtesan nor a prude, but a t3rpical woman of 
her time and country, raised above the average 
by her passionate heart and her brilliant intellect. 
Many of the aspersions of the Attic dramatists 
may be explained by the fact that Lesbian 
women had far more liberty than those of Athens, 
and in those days the emancipated woman was 
looked upon with suspicion. 

Amongst all the losses of Greek literature which 
are to be deplored none is greater than the loss of 
the poems of Sappho. Her reputation in the 
ancient world was unparalleled. She was ‘ The 
Poetess’ just as Homer was ‘The Poet ’. Plato 
called her “ the tenth Muse Aristotle ranked 
her with Homer and Archilochus. Longinus cited 
her Ode to Anactoria as an example of the grand 
style in poetry. The scanty fragments of her 
work which are preserved bear out this great 
reputation. She stands with Catullus and Shelley 
as the greatest of lyric poets. Catullus owed much 
to her, used her favourite metre, and translated 
her Ode to Anactoria, but even his translation 
when placed beside the original looks like a 
mere academic exercise. All her lines are ex- 
quisitely finished, sound and sense correspond 
exactly, and each ode is balanced with the most 
faultless skill. In fact, there is just one epithet 
to apply to her work: it is perfect. 

The Sapphic metre was invented by Sappho, 
and often used by her, though she made use of 
many other metres as well. Catullus and Horace 
popularized this stanza in Latin. As adapted by 
Horace it scanned as follows: 

Integer ^tae | scclcrisque purus 
nohYgrt Mauns I'wculis nec arcu, 
nec wnenatis 1 gravida sagittis, 

FuKe. pharetra. 
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The metre has frequently been imitated in 
English, but never more happily than by Canning 
in his Friend 0/ Humanity and the Kn{fe-grinden 

1 «ve thee eucpencef I will see thee demned fint,— 
Wxetchl whom no tense of wrongs can rouse to vengeancel^- 
Sordid, unfeeling* reprobate, deeded, 

Spinuess outcastl 

Saprole^a, a genus of Fungi which grow on 
dead and living animals and plants in water, 
and form the characteristic feature of the salmon 
disease. The genus is the type of the family 
Saprolegniaces^, group Oomycetes. 

Saprophytes, plants that feed on dead 
oiganic matter. Some saprophytes, certain Fungi 
in particular, are ready to absorb decaying 
matter of almost any kind, but others are very 
exclusive in this respect. For instance, certain 
agarics occur only on mouldering pine-needles, 
one species of Fungus grows only on cow-dung, 
another only on that of mice, while various 
mosses are equally fastidious. All saprophytic 
higher plants have mycorhiza (q,v.). 

Sapucala Nut, the seed of the Lecpthis 
ottaHa and the L. Zabucajo, trees which flourish 
in the virgin forests of Brazil. The fruit is shaped 
like an urn, is as large as a child's head, and 
opens by a lid which falls off when ripe. Each 
£^t encloses several seeds or nuts of a very 
agreeable flavour. 

Saracen, an Arabian or other Mussulman of 
the early and proselytizing period; a propagator 
of Mahommedanism in countries lying to the 
west of Arabia. By mediseval writers the term 
was variously employed to designate the Arabs 
generally, the Mahonunedans of Syria and 
Palestine, or the Arab-Berber races of Northern 
Africa. At a later time it was also applied to any 
infldel nation against which crusades were 
preached, such as the Turks. 

Saracenic Architecture, the style adopted 
by the followers of Mahomet in building their 
mosques, palaces, and tombs. Originally the 
Arabs possessed no distinctive architectural style, 
and the style which they at length made their 
own was developed by architects belonging to 
the countries which they had conquered. This 
style is chiefly represented in Egypt, Persia, 
Spain, Turkey, and India, but the Saracenic 
architecture of Spain is generally called by the 
distinctive name of Moorish. (See Moorish 
Afchitedure,) The most prominent features of 
the style are the dome, the minaret, and the 
pointed arch. The Saracenic domes rise from a 
square base, are gracefril in fonn, sometimes in 
groups of three or more, and frequently enriched 
externally with coloured tiles or other decorations. 
The minarets are slender towers of considerable 
height, rising in stages or stories, each with a 
balcony, and are most frequently octagonal, 
sometimes cylindrical, rising, however, from a 
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\ square base. The arch is of the pointed variety, 
; t^ form of arch having been us^ by the Arabs 
; in Egypt before the rise of the Gothic in Europe. 
It is sometimes of the horse-shoe form. (See 
Arch.) The use of clustered pendentives {honey- 
comb work) to form a transition from the quad* 



rangular area under a dome to the arch of the 
dome itself is very peculiar and common. Ex- 
ternally the tops of walls are often finished off 
with an upright cresting, which may be regarded 
as an ornament taking the place of a cornice. 
Flat surfaces are freely ornamented with a pro- 
fusion of scroll-work and conventional foliage, 
often in intricate and beautiful designs. Stucco 
is much used in ornamentation. The mosque 
al-Al^ at Jerusalem, reconstructed by Abd 
al- Melik in a.d. 691, shows evidence of the 
Christian art of the time in its basilica of seven 
aisles. In Egypt the Saracenic art began with 
the mosque which Amru erected at Old Cairo 
in the twenty-first year of the Hejra (a.d. 642). 
Subsequently repaired and altered, it may now 
be consider^ as a good specimen of Muslim 
architectural art when freed from Christian 
influence. But the perfected Saracenic art dates 
from the building of a mosque at Cairo by 
Ibn Tuliin in A.D. 876. This building is nearly 
square (890 by 455 feet) with a central court, 
around which on three rides are two ranges of 
arcades, while on the ride towards Mecca there 
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are five. It is built of bride covered with stucco. 
When the Turks captured Constantinople in 
1458, they appropria^ the Christian churches 
of the city, the most important of which was St. 
Sophia. Such was their appreciation of this 
Byzantine building, that they adopted its 
architectural style with modifications in all the 


Saracenic Architecture. Various patterns of wall-cresting 

mosques which they subsequently built there. 
In Persia the Saracenic architecture is supposed 
to be a development of the old Babylonian or 
Assyrian. The most splendid of Saracenic 
buildings in Persia, the Maidan Shah, was built 
during the dynasty of the Sufis by Shah Abbas 
(1585-1629) in his capital of Isfahan. See Indian 
Architecture, 

Saragossa, or Zaragoza, a city of Aragon, 
Northern Spain, capital of the province of 
Saragossa and of the ancient Kingdom of Aragon, 
on the Ebro. The principal buildings are the two 
cathedrals, La Seo and del Pilar. Other buildings 
are the vast archiepiscopal palace; the exchange, 
almhouse and hospitals (civil and military), 
and San Pablo church (thirteenth century), the 
old irregular citadel called the Aljaferia, built by 
the Moors; and the university of three faculties, 
founded in 1474. The chief manufactures are 
silk, woollen cloth, leather, soap, and hats. Pop. 
117,750. 

Saralkela, a feudatory state of India, in 
Bihar and Orissa, drained by the Kharkai and 
other streams. Area, 449 sq. miles; pop. 150,000. 

Saran, a district of India, in the Tirhut division 
of Bihar. Rice is the staple crop; maize, barley, 
pulses, oil-seeds, and sugar-cane are cultivated. 
The chief places are Chapra, Siwfin, and Gopal- 
ganj. Area, 2764 sq. miles; pop. 2,400,000. 

Sarasa'te, Pablo Martin Meliton de, Spanish 
violinist, was born in 1844, died in 1908. His 
playing was specially characterized by purity 
and grace of style, and faultlessness of execution. 
He was in the best sense of the word a virtuoso. 

Sarato'ga Springs, a city of New York, 
United States, in Saratoga county. It owes its 
prosperity to its mineral-springs, over forty in 
number, which have made it the most fashionable 
watering-place in the United States. The springs 
are characterized by their saline and chalybeate 
ingredients, heavily charged with carbonic acid 
gas. Pop, 18,180, 

Sara'tov, a former government of South- 
Eastern Russia, in the Volga basin, l3dng along 
the Volga, which separates it from Samara and 
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Astrakhan, and occupying the eastern region of 
the Russian Central Plateau. The Volga tribu- 
taries are small, and those draining to the Don 
are of most importance to Saratov. Saratov, 
Tsaritsyn, Kamyshin, and Khvalynsk are the 
chief ports. 

Saratov is one of the chief grain-growing areas 
of Russia, rye, wheat, barley, oats, and millet 
being produced. Peas and lentils are grown in 
large quantities, and the sunflower is cultivated, 
the seeds (92,000 tons produced in 1914) being 
eaten raw by peasants and workpeople. Fruit- 
gardening is followed on the north bank of the 
Volga, mainly by German colonists. There are 
large sheep-, pig-, cattle-, and horse-breeding 
industries. Potatoes are used in enormous 
quantities for the production of industrial alcohol; 
and the flour industry and the Tsaritsyn timber 
trade are important. Oak, elm, ash, maple, lime, 
poplar, and aspen trees flourish in the forestal 
area. Cement is manufactured in a factory near 
Saratov; sheep-skins and unwoven woollen 
goods, especially carpets made near Tsaritsyn, 
are also produced. Area of government, 82,614 
sq. miles; pop. (1918), 8,070,000 (2,640,000 lived 
in the country, and 426,400 in the towns). 

Saratov, a town of Russia, capital of the pre- 
Revolutionary government of Saratov, on the 
Volga. It is a market town where oils, tallow, 
and animal fats come to market; at Krasnoi-Yar, 
an adjacent town, there is a large live poultry 
and geese market. There are also distilleries, 
flour-mills, oilworks, and railway workshops. 
Pop. (1913), 235,500. 

Sarawak, a state and British protectorate of 
North-West Borneo, Malay Archipelago. It 
has a coast-line of 500 miles between Cape Datu 
(south-west) and the Barram River (north-east), 
which separates it from Brunei, and behind the 
coastal plain rise a series of broken mountain 
chains (10,000 feet altitude), fiirrowed by 
numerous river valleys, and combining the func- 
tions of watershed and of frontier with Dutch 
Borneo. The drainage is entirely to the China 
Sea, the principal rivers being the Barram 
(navigable for 100 miles), Bintulu, Oya, Rejang 
(the largest, navigable for 160 miles), Batang- 
Lupar, Limbang, Sadong, Samarahan, and 
Sarawak (navigable for 20 miles). Area, dbc , — 
The area is 50,000 sq. miles; pop. 650,000, com- 
prising Malays, Dyaks, Kenyahs, and Kayans, 
with some Chinese and other emigrant settlers. 
Production, — Sago-flour, pepper, plantation rub- 
ber, gutta-percha, cutch (or gambier, a substance 
obtained from a shrub, used as an astringent 
and in tanning and dyeing), tobacco, rice, rattans, 
birds' nests, petroleum, and Bah, Taamtt,^ 
Kuching or Sarawak, at the head of navigation 
on the Sarawak River, is the capital (pop. 80,000); 
Sibu lies 60 miles from the mouth of the Rejang 
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River, and has a wireless station; and Miri has 
also a wireless station. The two stations, with 
those at Sadong and Goebilt, are in communica- 
tion with Singapore. Currency, — ^The unit of 
currency is the dollar = 2s, 4d, sterling. Com- 
munications. — ^The road system of about 45 
miles is confined to the area adjoining Kuching. 
Government, — The Raja (H.H. Charles Vyner 
Brooke) is absolute, and the succession is heredi- 
tary in his House. All superior appointments in 
the Civil Service (fifty in number) are held by 
Europeans appointed directly by the sovereign. 
A military and police force (700 men, mainly 
Malays and Dyaks) is maintained under British 
officership. 

History, — In 1842 Sir James Brooke (q.v.) ob- 
tained portions of Sarawak from the Sultan of 
Brunei, and considerable accessions of territory 
were made in 1861, 1882, 1884, 1890, 1901, and 
1907. The British protectorate was formally 
established in 1888. The Governor of the Straits 
Settlements is nominally Agent for North 
Borneo and Sarawak, and High Commissioner 
for Brunei. — Bibliografby: Sir Charles Brooke, 
Ten Years in Sarawak (1863-63); Sir S. St. John, 
Life of Sir Charles Brooke^ Raja of Sarawak, 

Sarcl'na is a micrococcus of the Fungus 
type which causes fermentation. It does not 
appear to have pathogenic effect on the human 
body. 

Sarco'ma, the name formerly given by 
medical writers to any tumour of a fleshy or 
moderately firm tissue, but by Virchow used to 
designate a tumour composed of some modifica- 
tion of embryonic connective tissue. Sarcomata 
are of various grades of malignancy. 

Sarcoph'agus (Gr. sarkophagos, flesh-eating, 
from sarx, flesh, and phagein, to eat), a coffin or 
tomb of stone; a kind of stone chest, generally 
more or less ornamented, for receiving a dead 
body. The oldest known sarcophagi are Egyptian, 
and have been found in certain of the pyramids. 
Two of the most celebrated of these are the 
great sarcophagus taken by the British in Egypt 
in 1801, now in the British Museum, and the 
alabaster sarcophagus in the Soane Museum, 
London. Sarcophagi were also used by the 
Phoenicians, Persians, and Romans; and in 
modern times stone coffins have not been un- 
common for royalty and persons of high rank. 

Sard, a variety of chalcedony, which displays 
on its surface a rich reddish-brown, but when 
held between the eye and the light appears of 
a deep blood-red camelian. 

Sardine (Clupea pilchardus), a small fish, now 
regarded as identical with the pilchard in its 
young stage, abundant in the Mediterranean and 
also on the Atlantic coasts of France, Spain, and 
Portugal. Large quantities are preserved by 
being salted and partly dried, then scalded in 


hot olive-oil, and finally hermetically sealed in 
tin boxes with hot salted oil, or oil and butter. 

Sardin'ia (It. Sardegna, Gr. Sardo), a large 
Italian island in the western basin of the Medi- 
terranean, separated from Corsica by the Strait 
of Bonifacio. It forms a province of Italy, as 
follows: 


Departmenta. 

Area. 

Population. 

Per sq. 
Mile. 

Cagliari 

5179 

538,270 

103-9 

Sassari 

41 ao 

342,590 

83-2 

Sardinia 

9299 

880,860 

94-7 


The capital is Cagliari (pop. commune, 61,180); 
other important towns are Sassari (43,500) and 
Iglesias (20,000). Production: Agriculture , — 
Crops include a little grain, but in ancient times 
Sardinia was one of the granaries of Rome. 
Viticulture is general where conditions are 
suitable; olives, tobacco, and vegetables are 
generally grown. Minerals, — Sardinia, around 
Cagliari, Sassari, and Iglesias, is one of the most 
important of Italian mining centres, and many 
mines were known to the Carthaginians and the 
Homans. Zinc, lead, silver, manganese, antimony, 
lignite, coal, copper, and salt are among the 
minerals extracted. Fisheries, — ^Tunny-fisheries 
are important; sardines and lobsters are ex- 
ported, and trout are found in the mountain 
streams. The Sardinians are not a seafaring 
people, and do not develop the sea-fisheries 
themselves to any considerable extent. 

History, — Sardinia was formerly a kingdom, 
composed of the Island of Sardinia, the Duchy 
of Savoy, the Principality of Piedmont, the 
County of Nice, the Duchy of Genoa, and parts of 
the Duchies of Montferrat and Milan. In 1720 
Victor Amadeus II, Duke of Savoy, on receiving 
the Island of Sardinia in exchange for Sicily, 
took the title of King of Sardinia. He was suc- 
ceeded by Charles Emmanuel III, Victor Ama- 
deus III, and Charles Emmanuel IV, who in 1802 
abdicated in favour of his brother, Victor Em- 
manuel 1, the royal family having by this time, 
during the domination of Napoleon, taken 
refuge on the Island of Sardinia. In 1814 the 
king returned to Turin, where the seat of govern- 
ment was established. An insurrection occasioned 
his abdication in 1821 in favour of Charles Felix, 
who, after a reign often years, was succeeded by 
Charles Albert. In 1848 he headed the league 
which endeavoured to drive the Austrians from 
Italy. The defeat of the Sardinian forces at 
Novara (1849) by Radetzky, however, caused 
him to abdicate in favour of his son, Victor 
Emmanuel II. The position of Sardinia was 
strengthened by the part which it played (1854) 
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in the Crimean War, while in 1850 the co-opera- 
tion of France was secured in a war against 
Austria. The brief campaign which followed 
ended in the defeat of the Austrians at Magenta 
and Solferino, and led to Sardinia receiving a 
large increase of territory, though she had to 
cede Savoy and Nice to France. Soon after this 
the Sardinian Kingdom was merged in a united 
Italian Kingdom under Victor Emmanuel. See 
Savoy y Home of, 

Sard'onyx, a precious stone, a beautiful and 
rare variety of onyx, consisting of alternate 
layers of sard and white chalcedony. 

Sardou, Victorien, French dramatist, bom 
at Paris in 1831, died in 1908. The son of a 
professor, he at first studied medicine, but 
abandoned this in favour of literature. His 
earliest venture was the comedy of La Taveme 
des 4tudiantSy which proved a failure at the 
Od^on. He was successful, however, with two 
plays which he wrote for D^jazet called M, Garat 
(1860) and Les Pr^s-Saint-Gervais (1862). His 
better-known works, many of them produced in 
England, are Les Pattes de momhe. Nos IntimeSy 
La Patriey Daniel Hochat, ThermidoTy Madame 
Sans-giney Robespierrey and Dante, Some of his 
successes were associated with Madame Bern- 
hardt, for whom he wrote Fidora, Thiodoray and 
La Tosca. 

Sargent, John Singer, painter, was born in 
1856, his father being an American physician. 
He is especially famous as a painter of portraits, 
among his works in this department being those 
of Carolus Duran, Ellen Terry, and Joseph 
Chamberlain. He died in 1925. 

Sark, one of the Channel Islands, situated 
about 8 miles from Guernsey. It is divided into 
Great Sark and Little Sark, the connection be- 
tween these being a narrow neck of land, a 
natural causeway, called the Couple; length 
about 5 miles, and breadth about 3 miles. 
Fishing and agriculture are the chief employ- 
ments. Pop. 600. 

Sarmatians, a people of supposed Asiatic 
race, who, in the time of the Romans, occupied 
the vast region between the Black, Baltic, and 
Caspian Seas. They were a nomadic race. 

Sar'nia, a city and port of entry of Ontario, 
Canada, the capital of Lambton county, on the 
St. Clair River. There are lumber-mills and 
industries in oil-refining. The city is con- 
nected by the St. Clair Tunnel (Grand Trunk 
Railway) with Port Huron, Michigan. Pop. 
10 , 000 . 

Sarno (ancient Sarnus), a town of Campania, 
South Italy, in the province of Salerno; served 
by rail from Naples. Near by there are mineral- 
springs; linen, cotton, silk, hemp, and paper 
goods are made. Pop. 15,000. 

Sarotham'niis, a genus of leguminous plants. 
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S, scoparius is the well-known broom, the CyHsus 
scoparius of De CandoUe. 

Sarpi, Paolo, known also as Fra Paolo, bom 
at Venice 1552, died 1628. He entered the order 
of the Servites, and became their procurator- 
general in 1585. Sent to the Venetian Republic 
as representative from Pope Paul V in the 
controversy of Church and State, Sarpi upheld 
the claims of the Republic, and in consequence 
was excommunicated. In the seclusion of his 
cell he wrote and published, under the pseudonym 
of Pietro Soave Polano (an anagram of Paolo 
Sarpi Veneto), an elaborate attack on Papal 
policy called Istoria del Concilio Tndentino 
(History of the Council of Trent). 

Sarracenia'cesB, a natural order of poly- 
petalous dicotyledons which consists of herba- 
ceous perennial plants, remarkable for their 
pitcher-like leaves. There are three genera 
(Sarracenia, Darlingtonia, and Heliamphora) 
the species of which are inhabitants of northern 
or tropical America. 

Sarreguemines, a town of France, in the 
department of Moselle. It is a railway junction, 
and has pottery and other manufactures. During 
the war of 1870-1 it fell to the Germans, but was . 
restored to France in 1919. Pop. 16,000. See 
Saar, i 

Sarsaparilla, the rhizome of several plants 'f; 
of the genus Smilax. S, medica supplies the sarza 
of Vera Cruz. S, papyracea yields the Lisbon or > 
Brazilian sort. S, offcindlis yields the kinds 
known as Jamaica and Honduras sarsaparilla. 
Sarsaparilla is used in the treatment of rheu- 
matism and skin diseases, but its efficacy is 
dubious. 

Sar'sia (from the Norwegian naturalist SarSy 
1805-69), a name applied to the sexual medusa 
stage of certain hydrozoa of the family Cory- 
nidse. It possesses four slender tentacles and a 
very long manubrium, on which, in some species 
(S, prolifera and S, siphonophora)y another gen- 
eration of medusae is produced by budding. 

Sarthe (sart), a department of North-West 
France; area, 2410 sq. miles. It is low and 
undulating except in the north and east, where 
the country is broken and hilly. Wheat, oats, 
barley, beet-root, apples, and hemp are grown, 
while cider and wine are largely produced. Coal 
and marble are found. Hemp- and flax-weaving 
are the chief industries, but there are many other 
industrial establishments. The capital is Le 
Mans; other towns are La Fl^che, Sabl^, and La 
Fert^. Sarthe includes the eastern part of the 
pre-Revolutionary province of Maine, and parts 
of Perche and Anjou. Pop. 889,240. 

Sarto, Andrea del, properly Andrea d* Agnolo, 
Italian painter, bom at Florence 1486, died there 
1581. A pupil of Piero di Cosimo, he was strongly 
influenced by Fra Bartolommeo. In 1518 he 
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visited France at the invitation of Francis I, 
but soon returned to Italy. He combined superb 
draughtsmanship with harmonious colour and 
monumental design, but notwithstanding the 
perfection of his technique, which won him the 
title of il piUore 8enz*errore (the perfect painter), 
he often lacks emotional conviction and imagina- 
tive power. He painted in Florence many im- 
portant frescoes, including the series dealing 
with the life of the Virgin in the church of the 
Annunziata, that illustrating the life of St. John 
In the Scalzo, and the fine Last Supper at S. 
Salvi. Among his chief easel pictures are the 
Sacrifice of Abraham and The Marriage of SL 
Catherine (Dresden), The Madonna di San Fran-^ 
cesco and The Assumption (Florence), and the 
Virgin and Child (Madrid). He is not well repre- 
sented in England, but the National Gallery has 
a good Portrait of a Sculptor^ and the Wallace 
Collection a characteristic Virgin and Child, 
Sarum, Old, an ancient and now deserted 
borough in Wiltshire, 2 miles north of Salisbury. 
It was once a considerable city, and two members, 
up to the passing of the Reform Bill of 1882, 
were returned to Parliament by the proprietors. 
It was the original situation of Salisbury (New 
Sarum), and the bishop had a castle there, but 
the see was removed to Salisbury in the year 
1219. 

Sarza'na, a city of Liguria, North Italy, in 
the province of Genoa. There is an important 
glass-bottle works, and bricks are made. Pop. 
15,000. 

Saseho, or Sasebo, the third naval port of 
Japan, on the west coast of Kyushu, and served 
by rail to Nagasaki and Fukuoka. Light cruisers 
and similar ships are constructed in the imperial 
dockyard. Pop. 128,600. 

Sa^sin, or Black-buck, the common Indian 
antelope {AntUope cevoicapra), remarkable for 
its swiftness and beauty. It is abundant in the 
open dry plains of India, in flocks of from ten to 
sixty females to a single male. It stands about 
2 feet 6 inches high at the shoulder. 

Sasine (sfi'zin), in Scots law, the act of giving 
legal possession of feudal property (infeftment)^ 
or the instrument by which the fact is proved. 
There is an office for the registering of sasines in 
Edinburgh. 

SaskatchWan, a great river of Canada, 
which rises in the Rocky Mountains (52® *07' n. 
and 117® *06' w.) by two principal heads, the 
North and South Saskatchewan respectively, 
which unite at Prince Albert and empty into 
Lake Winnip^. The total course of the com- 
bined streams is 800 miles, and navigation is 
possible for shallow-draught vessels between the 
embouchure and Edmonton, on the North 
branch (850 miles). 

Saskatchewan, a province of Western Canada. 


In the south it Is mainly a gently rolling, treeless 
prairie, above which are ^ bluffs * of birch and 
poplar, changing to extensive forests, but 
thffining out towards the northern border. Tra- 
versing the province from east to west is the 
Saskatchewan River; other rivers are the 
Churchill, which empties into Hudson Bay, 
the Qu’Appelle, and the Souris. There are 
eleven lakes of over 100,000 acres in area. The 
provincial temperature varies between 100® F. 
(summer) and 0® F. (winter), but the climate 
varies considerably with latitude. Area, dbc . — 
Area (including 8818 sq. miles of water), 251,700 
sq. miles (800 miles east and west and 760 miles 
north and south); pop. (1021), 761,890. CiHes . — 
Regina (pop. 50,000) is the capital; other cities 
are Moose Jaw (19,200), Saskatoon (28,000), 
Prince Albert (8500), and North Battleford 
(5000). Production, — Agricultural pursuits in- 
clude apiculture, dairying, and the production 
of butter, milk, cream and ice cream, and wheat 
(58 per cent of all Canadian spring wheat), oats, 
barley, flax (of which the province is the chief 
Canadian source), and root crops, with cattle-, 
poultry-, and sheep-raising. Fisheries include 
trout, whitefish, pike, and perch. East of Prince 
Albert is a heavily timbered district, and that 
town is the centre of provincial lumbering. 
Mining is developing steadily; coal, copper, 
glass sand, gold, hematite, limonite, mineral 
pigments, natural gas, peat, petroleum, salt, and 
sodium sulphate (Glauber’s salt) are found. 
Manufactures include fibres and linens, leathers, 
and clay products. 

Saskatoon, a city of Saskatchewan, Canada, 
on Saskatchewan River; served by the Pacific 
and National Railways. It is the mid-western 
head-quarters of the latter system, and is a 
distributing centre for 47,000 sq. miles of terri- 
tory. Industries include flour-mills, Quaker 
Oats factory, brewery, tractor-works, clothing 
manufactures, and sawmills. Pop. 28,000. 

Sas'saby, or Bastard Hartebeest (Bubalis 
lundta), an antelope found in South Africa, in 
small herds of six to ten. The body is reddish- 
brown, the limbs are of dark hue, and a dark 
stripe marks the forehead and midface. 

Sas'safras, a genus of plants, nat. ord. 
Lauracese. The best-known species is the 
5. officinale (the sassafras laurel). It is a small 
tree or bush inhabiting the woods of North 
America. The taste of sassafras is sharp, acrid, 
and aromatic; it is used for flavouring purposes, 
and in medicine as a stimulant. 

Sassanldas, or Sasanians, a national dynasty 
of Persia which succeeded that of the Arsacid^ 
in A.D. 226. The founder of the d3rnasty was 
Ardashirl (Artaxerxes), son of Papek, son of 
Sassan. During the period of the Sassanidse the 
Persian Empire, in consequence of successful 
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wars, was greatly extended. Zoroastrianism 
became the national faith, and literature flour- 
ished. The dynasty came to an end with Yezde- 
gerd III (6S2-651), when Persia was conquered 
by the Muslims. 

Sas'sari, a city of Sardinia, capital of the 
province of Sassari, on the Torres River, on the 
railway from Porto Torres to Ozierl. It is an 
archiepiscopal see, the seat of a university, and 
is the chief town of Sardinia after Cagliari. Pop. 
44,000. 

Sas^solin, native boracic acid, soluble in 
water, occurring as a deposit from hot springs 
and ponds in the lagoons of Tuscany, and first 
discovered near Stisso. Its extraction is an 
important industry. 

Sata^ra, a district and city in the Bombay 
Presidency, India. The district forms part of 
the tableland of the Deccan, and is traversed 
by the main range of the Western Gh^ts and 
by the Mahfideo range, which throw out spurs 
forming the valleys of the headwaters of the 
Kistna. Many food products are raised for the 
Bombay market, but the rainfall is so small 
and so uncertain that crops are peculiarly liable 
to failure. Manganese occurs in places, and iron 
is abundant. The chief municipality is Satara 
City, which is the district head-quarters. Area 
(state), 4825 sq. miles; pop. (state), 1,200,000; 
(city), 27,000. 

Sat^ellite, a secondary or smaller planet 
revolving round a larger one. The earth has one 
satellite, called the moon; Neptune is also 
accompanied by one known satellite; Mars by 
two; Uranus by four; Jupiter by nine; and 
Saturn by at least nine. 

Satin, a soft, closely woven silk, with a glossy 
surface. In the manufacture of satin part of the 
weft is left beneath the warp, which, presenting 
a close and smooth surface, acquires, after being 
passed over heated cylinders, that lustre which 
distinguishes it from other kinds of silks. 

Satin-spar, a name given to fibrous varieties 
of the minerals calcite and gypsum, distinguished 
by a silky lustre. 

Satin-wood, the wood of a large tree of the 
genus Chloroxylon, the C. swieteniat nat. ord. 
Cedrelacese. It is a native of the mountainous 
parts of the Circars in the Eiist Indies. The wood 
is of a deep-yellow colour, close-grained, heavy, 
and durable. 

Satire (Lat. kmx mtura, a full dish, used of 
a charger laden with first-fruits and given to 
Bacchus or Ceres; so *a medley’. There was, 
however, some confrision with the Gr. satyros, 
a satyr, and consequently with the satyr-plays, 
of whi^ the Cyclops of Euripides is the only 
example extant), a poem or prose composition 
In which prevailing follies or vices are held up 
to ridicule. 


Satire is Roman in the derivation of its name, 
and is in a narrow sense Roman in its origin, 
being the only branch of Latin literature^ which 
is not modelled upon Greek originals. In a 
broader sense, however, satire is as old as civili- 
zation, and there are several Greek writers who 
must classed as satirists. If tradition is true, 
Homer himself wrote a satire — the MaargiteSt 
which satirized a type even nowadays not un- 
common — one who knew many things and knew 
them all badly. Archilochus (720-680 B.c.) 
wrote lampoons of a particularly virulent kind. 
Some of his victims are said to have hanged 
themselves. Simonides of Amorgos and Hip- 
ponax wrote vigorous satires. The writers of 
Old Comedy, of whom Aristophanes is the chief, 
might be regarded as satirists were it not that 
they were so much else besides. 

The earliest of Roman satirists is Ludlius 
( 148-108 B.C.). His satire was of the biting kind; 
Horace tells us that he lashed the city (Rome). 
Varro wrote voluminous satires, partly of an 
autobiographical nature, in a curious mixture 
of prose and verse. Only inconsiderable frag- 
ments are extant. Horace’s Satires, the quin- 
tessence of playful urbanity and amiable world- 
liness, have given delight to every succeeding 
generation, and formed the model for much later 
satire. The philosophical satires of Persius, who 
died when little more than a boy, must also be 
mentioned. Of fierce rhetorical satirists none 
is greater than Juvenal, who gives a striking if 
somewhat lurid picture of his time. He also 
had much influence over mediaeval and modem 
satirists. Petronius’s unique novel the SoHricon 
was written, like Varro’s satire, in a mixture of 
prose and verse. In many ways, especially in 
the Dinner of Trimalchio incident, Petronius fore- 
stalled the modern novelists. Apuleius’s extra- 
ordinary work The Golden Ass contains much 
shrewd satire. The last and one of the greatest of 
ancient satirists was a Greek and not a Roman. 
Lucian’s dialogues and other writings are satires 
of a high order of merit, and have often been 
imitated. His True History is the direct ancestor 
of OuUivet*s Travels and Erewhon, 

In the Middle Ages Reynard the Fox must be 
mentioned as an important satire. Jean de 
Meung’s contribution to the Roman de la Rose 
is also satirical. Langley’s Piers PUmomm is a 
satire of a very remarkable kind, attacking vices 
in Church and State, particularly in the former. 
Skelton wrote much satire, but most of it does 
not rise above the level of doggerel. Nash was 
a vigorous writer, and employed satire as his 
principal weapon. George Buchanan, the great 
Scottish humanist, wrote satires of a very eftee- 
tive kind. Erasmus, following the model of 
Lucian, wrote many brilliantly clever satires 
wherein he displays a happy combination of 
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learning and humour. Rabelais is a satirist 
and much more than a satirist, and the same 
applies to the immortal Cervantes. 

The Argenia of Barclay is a political satire 
of the Petronian type. Donne and Marston 
wrote satires on the classical model. Andrew 
Marvell wrote some political satires of much 
ability. Samuel Butler in his Hudibras wrote 
an eminently quotable satire on Puritanism. 
It is one of the wittiest poems in the language. 
Dryden is one of the most downright and for- 
midable of British satirists; while in France, 
Boileau carried on the Horatian tradition. The 
early eighteenth century was the golden age of 
satire. Pope is the neatest and most pointed 
of satirists, all his writings being largely spiced 
with malice. Addison is a kind of prose Horace, 
polished and urbane. Arbuthnot, especially in 
his History of John Bull, is a political satirist 
of the first rank. But greater than them all, 
and for sceoa indignatio the greatest satirist of 
all, is Swift. He was a titanic satirist, and in 
his Gulliver's Travels, particularly in the fourth 
book, he has written the most bitter satire that 
ever was penned on the whole human race. 
Dr. Johnson wrote some satires which are free 
paraphrases of Juvenal. Charles Churchill was 
a fierce and somewhat scurrilous satirist. The 
mysterious Junius, whoever he was, must take 
high rank as a satirist; and Bums, though 
chiefiy loved for his songs and lyric poems, 
also wrote some excellent satirical poems (e.g. 
Holy Willie's Prayer and The Holy Fair). Vol- 
taire was essentially a satirist, and a master 
of sarcastic mockery. Byron was led by the 
romantic revival to write much sentimental 
poetry, but he was a satirist of the first class, 
as The Vision of Judgment shows. The novels 
of 'Miss Austen contain much unsurpassable 
satire of a delicate and feminine kind. Peacock 
evolved his own peculiar type of novel, and 
embodied much witty satire in it. Thackeray 
was above everything else a satirist, the greatest 
perhaps of his age; and there is much delicate 
satire in the novels of George Meredith. W. S. 
Gilbert was a singularly happy and urbane 
satirist with an inimitable gift of inverted logic. 
Samuel Butler the Second in Erewhon and Ere^ 
fvhon Revisited followed in Swift's footsteps with 
some success, and in The Way of all Flesh he ex- 
ploded the 'Victorian theory of the infallibility 
of the parent. No sketch of satire, however 
brief, would be quite complete without some 
mention of Mr. Punch, who, since his birth in 
1841, has added to the gaiety of nations by 
satirical cartoons and letterpress. — Biblio- 
obaphy: J. Hannay, Satire and Satirists; C. W. 
Previtd-Orton, Political Satire in English Poetry, 

Saturated, a word with many applications in 
physics and chemistry, in the general sense of 


* holding as much as possible ’. See Dew; Dew* 
point; Steam; Vaporization; Solution; Paraffin 
Series; Bing in Chemistry; Valency; Magnetism*^ 
Ionization, 

Saturday (A.-Sax. Sceterdceg, Soetemdceg — 
Saster, Scetem, for Saturn, and dwg, a day — ^the 
day presided over by the planet Saturn), the 
seventh or last day of the week; the day of the 
Jewish Sabbath. 

Saturn, an agricultural god of ancient Italy,, 
popularly but erroneously identified with the 
Greek god Cronus (q.v.), and by a further error 
sometimes identified with Time (Gr. Chronos). 
His reign was supposed to have b^n the Golden 
Age. His emblem was a sickle, the origin of 
Time’s scythe. 

Saturn is the second largest of the planets, 
and the most distant one known to the ancients. 



Plan of Saturn’s Ring System. The extreme breadth 
of exterior diameter of ring A is 170,000 miles 

A, Outermost ring. D, Cassini division. B, Inner bright 
ring, c, Cripe or Dusky ring (very transparent), s, Ball 
of planet. 

It revolves round the sun in twenty-nine and a 
half years at a mean distance of 886,000,000 
miles. Its equatorial diameter is 75,000 miles, 
and its polar 67,000 miles, the oblateness of 
form being greater than in any other major 
planet. Belts and spots are seen upon its surface, 
but much less distinctly than upon Jupiter. The 
period of rotation seems to vary greatly in 
different latitudes ; for while a period of 10 hours 
14 minutes has been deduced ^m a marking in 
low latitude, one in a higher latitude gave 10 
hours 87 minutes. Doubtless, therefore, as in 
the case of Jupiter, we can see only the exterior 
surface of a shell of clouds or vapours surrounding 
the planet. Probably the interior temperature 
is very high, keeping the substance in an ex- 
panded state of low density. This is further* 
shown by the fact that Saturn is lighter by 
nearly one-third than an equal bulk of water. 
Its volume is 768 times, its mass 05 times the 
earth’s. It is surrounded by a marvellous system. 
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of rings, the most wondeiM structure in the 
solar system. These consist of an immense 
multitude of miniature satellites, or meteoric 
bodies. The two outer rings are bright, separated 
by the Cassini division. Within the inner of the 
two is the semi-transparent crSpe ring. The 
entire diameter of the ring system is 170,000 
miles. Its thickness is very small, so that at 
periods about fifteen years apart, when it is 
edgewise to the earth, it is temporarily invisible 
in small telescopes. Saturn is known to have 
nine satellites, of which the farthest, Phoebe, is 
over 7,000,000 miles from its primary, and 
revolves in a retrograde direction in about one 
and a half years. A tenth satellite was also sup- 
posed to have been detected photographically 
in 1905. — Cf. R. A. Proctor, Saturn and its 
System, 

Saturnalia, a festival held by the Romans 
in honour of Saturn, during which the citizens, 
with their slaves, gave themselves up to un- 
restrained freedom and mirth. It lasted under 
the Caesars seven days, namely, from the 17th 
to the 23rd of Dec. While it continued, no 
public business could be transacted, the law 
courts were closed, the schools kept holiday, 
and slaves were freed from restraint. Masters 
and slaves even changed places, so that while 
the servants sat at table, they were waited on 
by their masters and their guests. In the laust 
days of the festival presents were sent by one 
friend to another. 

Satyrs, in Greek mythology, a class of wood- 
land divinities, in later times, inseparably con- 
nected with the worship of Dionysus (Bacchus). 
The satyrs appear in works of art as half-man 
and half-goat, having horns on the head, and a 
hairy body with the feet and tail of a goat. For 
Satyr-plays see Drama; Euripides, 

Saugor, or SSgar, a district and town in the 
Jubbulpore division of the Central Provinces of 
India. The district forms with Damoh an ex- 
tension of the great Malwfi Plateau, and is undu- 
lating, with numerous isolated hills; it is tra- 
versed by the Dhasfin and the Sonar. The head- 
quarters of the district is Saugor. State area, 
8962 sq. miles; pop. 500,000 (87 per cent Hindu); 
pop. (town), 40,000. 

Saul, King of Israel from about 1095 to 1056 
B.C., and the son of Kish, a Benjamite. After 
a long reign Saul became mentally deranged, 
and did much evil. The prophet Samuel, estranged 
by the king’s misdeeds, anointed David as his 
successor. Saul was slain by his own sword in 
a battle with the Philistines on Mount Gilboa. 

Saumarez, or Sausmarez (sO'ma-rfi), James, 
Baron de, a British admiral, born 1757, died 
1836. He had a distinguished naval career, and 
in 1795 opened the battle of L’Orient, where the 
French fleet was defeated; he also shared in the 
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victory off Cape St. Vincent (1797); and was 
second in command to Lord Nelson in the victory 
of the Nile (1798). 

Saumur (sd-mfir), a town of North-West 
France, in the department of Maine-et-Loire, on 
the Loire. It has a castle dating from 1240, now 
an arsenal and powder-magazine; three ancient 
churches; a court-house; town house; communal 
college; and a famous cavalry school founded 
in 1768, through which cadets from St. Cyr are 
passed on appointment to commissions in cavalry 
regiments. Sparkling white wines are exten- 
sively made in the neighbourhood. Pop. 16,890. 

Saury-pike, a spiny-finned fish of the genus 
Scombresox, family Scombresocidse, having a 
greatly elongated body, and a long sharp beak. 
One species, the skipper (S. saurus), about 15 
inches long, occurs plentifully on the British 
coasts, frequenting firths in shoals. In order to 
escape the pursuit of the porpoise and large 
fishes, it often leaps out of the water or skims 
rapidly along the surface. 

Savage, Richard, English poet, whose writ- 
ings, mostly of a satirical nature, are forgotten. 
He is only remembered because of the elaborate 
life of him written by Dr. Johnson in 1744. 
Savage was bom in 1697, and died after a life of 
dissipation in 1743. He claimed to be a son of 
the fourth Earl Rivers and the Countess of 
Macclesfield. 

Savan'nah, a river of the United States, 
which forms the north-east boundary of Georgia, 
and separates it from South Carolina. It ia 
formed by the junction of the Tugaloo and 
Keowee, above Augusta, and falls into the sea 
18 miles below Savannah City. It has a length of 
450 miles, and is navigable by small vessels to 
Augusta. 

Savannah, a city and port of entry of Georgia, 
United States, the second city of the state and 
the county seat of Chatham county, on the 
Savannah River. Savannah is one of the great 
cotton ports, and has a large export trade. 
Fertilizers and cars are made. Pop. 88,250. 

Sav'ary, Anne-Jean-Marie-Ren^, Due de 
Rovigo, French general, bom 1774, died 1888. 
After the battle of Marengo he was appointed' 
adjutant to Napoleon. He was sent to Spain to 
arrange for Joseph Bonaparte being made king, 
and in 1810 succeeded Fouch6 as Minister of 
Police. 

Save, a river of Yugo-Slavia, formed by the 
junction at Radmansdorf of the Wocheiner Save 
and the Wurzener Save, both of which rise in 
the Triglav group in Camiola and, as the Save, 
flow to join the Danube at Belgrade after a 
course of 450 miles; drainage area, about 
84,000 sq. miles. The principal tributaries are 
the Kanker, Sann, and Feistritz on the left, and 
the Zeier (Sora), Laibach (Ljubljani^a), Gurk: 
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(Kerka), Kulpa» Una, and BoSut. The Save is 
noted for salmon; stui^n and steriet are also 
found. During the European War the Save 
Valley was the scene of much sanguinaiy fighting. 
See Serbia; Yugo-SUxoia. 

Savlgliano, a city of Piedmont, North Italy, 
in the province of Cuneo, on the Maira; served 
by railway from Turin. It is an important 
industrial city. Pop. 19,000. 

Savigny (saVin>ye), Friedrich Karl von, 
German jurist, the founder of the modem his- 
torical school of jurisprudence, bom 1779, died 
1861. His principal works are: Geachichte dea 
Bdmiachen JRechts im MUtelaUer; Syatem dea 
heutigen Rdmiachen Bechta, to which Daa Ohligar 
tUmarecM forms an appendix; and VermiadUe 
Schriften. 

Savings, National. The national savings 
movement, set on foot during the European 
War, was the outcome of a Government Com- 
mittee appointed in Nov., 1915, to consider (a) 
the reduction of general consumption, (b) the 
raising of money for prosecuting the war. 

As a result of the recommendations of that 
committee. War Savings Certificates were put on 
sale in Feb., 1916. Each certificate now costs 16s., 
increasing to 20s. by the end of five years. It is 
free of all income tax, can be realized at short 
notice, and is therefore guaranteed against 
depreciation. The holding of any one individual 
is limited to 500 certificates. (It is now possible 
to leave a certificate in the hwds of the State 
for ten years, at the end of which time it is 
worth 26s.) 

In the autumn of 1917 National War Bonds 
were issued. The total amount produced by 
their sale was £1,727,599,040. A ftirther special 
campaign was conducted for the Victoiy Loan 
in 1919, when the amount subscribe was 
£768,648,495. 

Poat-War Work , — ^With the advent of peace 
the savings organization was asked to continue 
its work on behalf of the small investor. 

A new feature has been introduced as from 
Ist Oct., 1920, by which any local authority can 
borrow from the State towards financing ap- 
proved housing schemes up to 50 per cent of 
the gross proceeds of Savings Certificates sold 
in its area. 

The steady advocacy of saving carried on in 
this work has had a beneficial effect on all thrift 
agencies, as will be seen from their statistics. 
It is, for instance, interesting to note that from 
Aug., 1914, to Jan., 1920, the total contributions 
of the small investor to State securities amounted 
to £566,681,000. 

Savoie, a west-central department of Frmiee, 
on the Italian frontier, traversed by the Isfere. 
Chamb4ry is the capital; Aix-les-Bains is within 
the department, and there are other mineral* 
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springs, notably at Challes. Area, 2888 sq. miles; 
pop. (1921), 224,890. 

Savoie, Haute*, a west-central department 
of France, on the Italo-Swiss frontier. It com- 
prises the basins of the Arve, Dranse, Usses, and 
Fier, and is entirely covered with low hills. 
Annecy is the capital; Bvian, St. Gervais, and 
Amphion have mineral-springs. Cluses is a 
clock-making centre, and Annecy has some cotton 
manufoctures. Area, 1774 sq. miles; pop. 
235,670. 

Savo'na, a seaport of Liguria, North Italy, in 
the province of Genoa, an important city of the 
Riviera di Ponente. The industries include iron, 
pottery, silk, wool, glass, and paper. Pop. 50,000. 

Savonarola, Girolamo, Italian preacher and 
political and religious reformer, bom at Ferrara 
1452, died 1498. Educated for the medical pro- 
fession, he yet secretly entered the order of 
Dominicans at Bologna in 1475. In 1482 he was 
sent to St. Mark’s convent at Florence. He was 
patronized by Lorenzo de* Medici, and became 
prior of St. Mark’s in 1491. His sermons, in which 
he denounced the iniquity of the times, attracted 
crowds. Savonarola claimed to be a special mes- 
senger from God, and to have the gift of prophecy. 
After the death of Lorenzo and the expulsion of 
his son Piero, Savonarola put himself at the head 
of the democratic party and organized the city 
into a form of republic. But in his zeal he 
meditated the reform of the Roman court and 
of the irregularities of the clergy. To this end 
he wrote to the Christian princes, declaring that 
the Church was corrupt, and that it was their 
duty to convoke a general council. Alarmed at 
this, Alexander VI, who was then Pope, excom- 
municated him In 1497. A challenge to an ordeal 
by fire ended his reputation, and he was put to 
death by means of strangling in 1498. A faithfiil 
portrait of Savonarola is given in George Eliot’s 
Bomola, In his protests against Papal cormption, 
his moral earnestness, and his faith in the Bible 
as a guide to conduct, Savonarola showed himself 
a forerunner of the Reformation. — Cf. Villaii, 
Life and Times of Savonarola, 

Savory, the common name for plants of the 
genus Satureia, ord. Labiates, herbs and under- 
shrubs used in cookery as a seasoning, particu- 
larly the Summer Savory {S, hortenaia), an 
annual plant cultivated in kitchen-gardens. 

Savoy. See Savoie; Savoie, Haute-, 

Savoy, House of, one of the oldest royal 
Houses of Europe, now represented by a cadet 
branch, that of Savoy-Carignan, which occupies 
the throne of Italy. Humbert White Hand (Um- 
berto Blancamano), the reputed descendant of 
Widukind, the last of the Old Saxon kings, was 
the first of the family who lock a prominent place 
among the princes of Northam Italy. Thefruxiily 
dominions continued to increase, and un<te 
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Amadeus II (1108-49) were raised to a county 
of the empire (1111), and now received the name 
of Savoy. Count Thomas I (1188*1288) obtained 
important accessions of territory in Chamb^iy, 
Turin, Vaud, &c. Amadeus IV (1288-53) ob- 
tained the submission of the city of Turin to his 
rule. Amadeus VI lent his aid to the Greek 
emperor John Palaeologus, against the Turks 
and the Bulgarians, and united the lordships of 
Cherasco, Coni, Gex, and Valromey to his pos- 
sessions. His son, Amadeus VII (1888-91), forced 
the Count of Provence to cede to him Nice and 
Ventimiglia. Amadeus VIII, grandson of the 
preceding (1891-1451), received the ducal title 
from the Emperor Sigismund in 1416, and 
acquired the county of Geneva, together with 
Bugey and Vercelli. The elder male line became 
extinct in 1496, and the crown devolved on the 
nearest collateral heirs, Philibert II (1497-1504) 
and his brother Charles III (1504-58). The latter 
aided the Emperor Charles V against Francis I 
of France, and was finally deprived of all his 
territories by the French king. But his son 
Philibert Emmanuel, surnamed the Iron Head 
(1553-80), succeeded in gaining back the greater 
part of the paternal domains. Charles Emmanuel 
I (1580-1630) was prompted to reconquer the 
marquisate of Saluzzo, but Henry IV of France 
invaded Savoy and Piedmont, and compelled the 
duke to give up Bugey, Valromey, and Gex. His 
son, Victor Amadeus I, regained these possessions, 
and added to them Montferrat, Alba, and some 
other places. Victor Amadeus II (1675-1730), 
grandson of the first of that name, at the be- 
ginning of the War of the Spanish Succession sided 
with France, but afterwards transferred his 
services to Austria. By the Treaty of Utrecht 
(1718) he received a part of the Duchy of Milan, 
^ong with the Island of Sicily, which conferred 
upon him the title of king; but in 1720 he was 
compelled to give up Sicily to Austria in ex- 
change for Sardinia, which, along with Savoy, 
Piedmont, and his other dominions, became the 
Kingdom of Sardinia. — Cf. C. W. Previt^-Orton, 
The Early History of the House of Savoy. 

Savr-llsh (Pristis antiquorum), the type of a 
special family (Pristidae) of rays. It attains a 
length of from 12 to 18 feet, has a long beak or 
snout, with spines projecting like teeth on both 
edges, armed with which it is very destructive 
to shoals of small fishes, and is said to attack 
the large cetaceans or whales. 

Saw-flies, insects of the family Tenthr^ 
dinidse and the order Hymenoptera. The ovi- 
positor of the female is composed of two broad 
plates, with serrated edges, by means of which 
they incise the stems and leaves of plants, and 
deposit their eggs in the slits thus formed. The 
tumip-fly {A^Ma spinarum) and the goose- 
berry-fly (Hematus libesii) are examples. 


Saws. See Tools. 

Saxe (ahka), Hermann Maurice, Comte de, 
Marshal of France, natural son of Augustus II, 
King of Poland, by Aurora, Countess of Kdnigs- 
mark, bom 1696, died 1750. At the age of twelve 
he joined the allied army under the Duke of 
Marlborough and the Prince Eugene, and was 
present at the sieges of Lille and Tournay. On 
the death of his father he joined the French, 
with whom he distinguished himself at Dettingen 
and Philipsburg, and in 1744 was rewarded with 
the bdion of a marshal of France. In 1745 he 
gained the famous battle of Fontenoy. In 1747 
he was victorious at Laufeldt, and in the fol- 
lowing year took Maastricht, soon after which 
the Peace of Aix-la-Chapelle was concluded. 

Saxe-Altenburg. See Thuringia. 

Saxe-Goburg-Gotha, a former sovereign 
duchy of Germany, and a constituent member 
of the German Empire, divided since the Euro- 
pean War between the Republics of Thuringia 
and Bavaria.^ It comprised the Duchies of Saxe- 
Coburg (area, 217 sq. miles) and Saxe-Gotha (area, 
546 sq. miles), with a combined pop. of (1918) 
257,200. There were also eight detached portions 

Saxe-Meiningen. See Thuringia. 

Saxe-Weimar. See Thuringia. 

Saxhorn and Saxophone. Antoine Joseph 
Sax, commonly known as Adolphe Sax (1814- 
94), invented (1840) the saxophones, an entire 
family of brass instruments with a new quality 
of tone resembling a combination of clarinet and 



’cello quality. The instrument consists of a 
conical brass tube, pierced with holes which are 
covered and controlled by means of the usual 
elaborate mechanism, and has a clarinet mouth- 
piece and a single beating-reed. 

In 1845 Sax patented the saxhorn, a new 

^ See these articles. Coburg joined Bavaria, and Gotha 
elected to merge with Thuringia. 
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kind of bugle fiirniihed with pistons. It is com- 
monly built in seven pitches, alternately in E 
flat and B flat, as in the case of the saxophone. 
The use of the saxhorns is almost entirely con- 
fined to military bands, though the lowest 
members of the family are in use as tubas In the 
modern ftill orchestra. Owing to their powerful 
and slightly aggressive tone-quality, it is not 
probable that saxhorns will ever replace the 
more amenable trumpets, horns, and trombones 
as companions for the stringed instruments. 

Sax'ifrage, a popular name of various plants, 
the saxifrages proper belonging to the genus 
Saxifrftga, of the nat. ord. Saxifragacese. The 
species are mostly inhabitants of alpine and 
subalpine regions of the northern zone. Most 
of them are true rock plants, with tufted foliage 
and panicles of white, yellow, or red flowers; and 
many are well known as ornamental plants in 
our gardens, as S» umbrdsa, London pride or 
none-so-pretty; 5. granuldta, white or granulated 
meadow saxifrage; S, hypnoidea^ mossy saxi- 
frage or ladies’ cushion; S, craasifolia, or thick- 
leaved saxifrage; S. aarmentdaa, or Chinese 


the towers and pillars thick In proportion to 
height, the former being sometimes not more 
than three diameters high; the quoins or angle 
masonry are of hewn stones set alternately on 




Saxifraga Oppositifoba 


saxifrage. The genus is a large one, containing 
upwards of 200 species, of which at lecwt twelve 
are natives of Britain. 

Saxo Grammaticus (that is, Saxo the Gram- 
marian), the most celebrated of the old Danish 
historians, who flourished in the twelfth century 
(about 1150-1220). He compiled (in Latin) an ela- 
borate history of l^nmark down to 1186, Hiatoria 
Dmicaf which has been translated into English. 

Saxon Architecture, the earliest stage of 
native English architecture, its period being 
from the conversion of England to Christianity 
till the Conquest or near it, when Norman 
architecture began to prevail (seventh to eleventh 
century). The few relics left us of this style 
exhibit its rude soUdity and strength. The walls 
are of rough masonry, very thick, without but- 
tresses, and sometimes of herring-bone work; 


Saxon Doorway, Earl’s Barton, Northampton 

end and horizontally; the arches of doorways and 
windows are rounded, or sometimes these open- 
ings have triangular heads, their jambs of long 
and short work carrying either rudely carved 
imposts or capitals with square abaci. Some- 
times heavy mouldings run round the arches, 
and when two or more arches are conjoined in 
an arcade these are on heavy low shafts formed 
like balusters. Window openings in the walls 
splay from both the interior and the exterior, 
the position of the windows being in the middle 
of the thickness of the wall. 

Saxons (Ger. Sachsen, Lat. Saxdnea), a 
Teutonic race whose name is generally derived 
from the Old German word aaha (a knife or short 
sword). They are first mentioned by Ptolemy 
(in the second century a.d), who speaks of them 
as inhabiting a district bounded by the Eider, 
the Elbe, and the Trave. In the third century 
of the Christian era they were a numerous, 
warlike, and piratical people. In the fifth century 
considerable hordes of them crossed from the 
Continent and laid the foundations of the Saxon 
kingdoms in Britain — ^Essex or East Saxons, 
Sussex or South Saxons, &c. (See England; 
Anglo-Saxona.) Those who remained in Germany 
(Old Saxons) occupied a great extent of country, 
of vague and varying limits, which bore the 
gener^ name of Saxony. 

Saxony (Ger. Sachaen), a Republic of Ger- 
many, one of the constituent states of the 
German Reich. The area and population are 
made up as follows: 
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Administrative 

Division. 

Area, 
sq. Miles. 

Pop., 1920. 

Pop. per 
aq. Mile. 

Dresden 

l^pzig 

Bautzen 

Zwickau 

Chemnitz 

Saxony . . 

1675 

1380 

|lo 

1,326,270 

1 , 223,750 

433,000 

796,560 

890,730 

454-3 

8io-3 

I 1 I 3-3 

5785 

4,670,3x0 

807-3 


T(0u;m.-*^The8e include Leipzig, the capital (pop. 605,000), 
Dresden (590,000), Chemnitz (305,000), Plauen (105,000), 
Zwickau (70,500), Meissen (38,000), Zittau (36,000), and 
Bautzen (35,000). 

Physiography . — With the exception of South- 
Eastern Bautzen, which drains to the Oder basin, 
Saxony belongs to the basin of the Elbe (q.v.), 
which traverses it for a navigable distance of 71 
miles. The Mulde and the Elster are the princi- 
pal tributaries. The surface, though very much 
broken, may be regarded as an inclined plane, 
which commences in the south, in the Erzgebirge 
chain, and slopes towards the north. In the more 
elevated districts the scenery is wild, while on 
either side of the Elbe, from the Bohemian 
frontier to Pirna, is a remarkable tract, which 
has received the name of Saxon Switzerland. 
On the Prussian frontier, where the district 
subsides to its lowest point, the height above 
the sea is only 250 feet. The Erzgebirge is con- 
tinued by the Riesengebirge, a branch of which, 
under the name of the Lausitzer-gebirge, or 
Mountains of Lusatia, covers a considerable 
portion of the east of Saxony. 

Productions . — ^The principal crops are rye, 
oats, barley, wheat, and potatoes; orchard- 
fruits, particularly apples, pears, and plums, are 
abundant; and beet (mainly for cattle-feeding) 
and flax (in the mountains) are also progressive. 
The vineyards have suffered greatly from 
Phylloxera. Apiculture is progressive, and con- 
siderable numbers of swine and cattle are raised. 
Sheep-rearing was once very important, and 
‘ Saxon electoral wool ’ was considered one of 
the finest brands in the market. The industry, 
however, has declined. The minerals include 
tin, iron, cobalt, copper, nickel, zinc, bismuth, 
and arsenic; but the mining of argentiferous 
lead predominates. Numerous seams both of 
lignite and coal are found, and much coal is 
exported. Near Meissen a fine porcelain clay 
exists. Saxony is an important manufacturing 
country, and, having regard to its size, it may 
be considered relatively as the busiest industrial 
state of the German Reich. The principal manu- 
factures are cotton and woollen goods, linen, lace, 
machinery, musical instruments, clocks, paper, 
tobacco, sugar, leather and leather go^, 
porcelain, chocolate, glass, chemicals, and beer. 
The printing and publishing establishments of 
Leipzig are well known. Saxony is connected 


with the great trunk lines which traverse Central 
Europe, and has over 2000 miles of railway. 

Government. — The Constitution of the Re- 
public is dated 26th Oct., 1920, and seven 
members are sent to the German Imperial 
Council (Reichsrat). 

History . — ^The former royal House of Saxony 
was among the oldest reigning families of Europe, 
claiming descent from Widukind, the national 
hero who was conquered by Charlemagne and 
embraced Christianity. In 919 Duke Henry of 
Saxony was elected German Emperor, and his 
descendants held the title until the death of the 
Emperor Otto III in 1002. Under Henry the 
Duchy of Saxony became a material fact. 
Frederick the Warrior, Margrave of Meissen and 
Landgrave of Thuringia, became (1428) Elector 
of Saxony. His grandsons Ernest and Albert 
in 1485 divided the family possessions, founding 
the Ernestine (elder) and Albertine (younger) 
lines respectively. Ernest was succeeded by 
his sons Friedrich the Wise (1486-1525) and 
Johann^ (1525-32), but in 1547 the Elector of the 
Ernestine line was put under the ban of the 
empire, and the electorate was transferred to 
Maurice, representing the Albertine line, which 
retained the power until the Revolution of 1918.* 
Maurice was succeeded by his brother August 
(1558-86), who made important additions to the 
Saxon territories. His son, Christian I, died in 
1591, leaving his crown to his son, Christian II, 
whose brother and successor, Johann Georg I 
(1611-56), joined Gustavus Adolphus in the 
Thirty Years’ War, and the Saxon forces took 
part at Breitenfeld and at Lutzen. Friedrich 
August I (1694-1738) embraced the Catholic 
religion (1697) to obtain the crown of Poland. 
Friedrich August II also obtained the Polish 
crown (as Augustus III) after a war with France, 
and joined with Austria in the Seven Years’ War. 
(See articles under Augustus II and Augustus 
III.) Friedrich August III (1763-1827) re- 
luctantly took part against France when war was 
declared by the Imperial Diet in 1798, but after 
the battle of Jena the Elector and his army 
fought side by side with the French. Napoleon' 
conferred upon him the title of king, and large 
additions were made to the Saxon territory in 
1807 and 1809. In 1818 Saxony was the scene of 
Napoleon’s struggle with the allies, and the battles 
of Liitzen, Bautzen, Dresden, and Leipzig were 
foEowed by the Congress of Vienna (1815), when 
a large part of the dominions then under the 
Saxon monarch was ceded to Prussia. Only the 
vehement protests of Austria, who regarded 
Saxony as a suitable buffer state to protect her 

• Johann ** the Steadfast **. 

* The Ernestine line was represented by the ducal funilies 
of Saxe-Altenburg. Saxe-Coburs-Gotha, Saxe-Meiningen, 
and Saxe-Weimar (Grand Duchy). 
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fh>m her powerful northern neighbour, prevented 
the complete annexation of Saxony by Prussia. 
A period of great progress followed, interrupted 
somewhat by the revolutionaiy period of 1848-9. 
In the Austro-Prussian War of 1866 Saxony took 
part with Austria, and was occupied by the 
Prussian troops. Prussia again desired to incor- 
porate the kingdom, but the Austrians had the 
support of France, and Saxony was accordingly 
left intact but was forced into joining the North 
German Confederation, and her army was placed 
under the control of the King of Prussia as the 
12th Army Corps. In the Franco-Prussian War 
Saxony united with the rest of Germany against 
France. At the outbreak of the European War 
the reigning monarch was H.M. Friedrich 
August III.^ During the war Saxony, an 
industrial country dependent to a large extent 
on outside supplies, suffered severely from the 
prevalent food shortage, and the country rapidly 
became the stronghold of the German Socialist 
party. The Revolution of 9th Nov., 1918, culmin- 
ated in the abdication of the king (18th Nov., 
1918) and the formation of a People’s Commis- 
saries Cabinet composed of Social Democrats of 
extremist sympathies and Independent Socialists. 

Say , Jean Baptiste, French economist, bom 1767, 
died 1882. In 1819 he was appointed professor 
of industrial economy at the Conservatoire des 
Arts et Metiers, and in 1831 was nominated to 
the chair of political economy at the College de 
France. His chief works are his TmiU d^iconomie 
politique, Caurs complet d^iconomie politique 
praHque, and De VAngleterre et des Anglais. 

Say, Jean Baptiste L4on, French statesman 
and economist, grandson of Jean Baptiste Say, 
born 1826, died 1896. He was Minister of Finance, 
Ambassador at London, and President of the 
Senate. His works include: Histoire de la Caisse 
(TEscompte, Les Finances de la France, and Les 
Solutions dSmocratiques de la question des impdts. 

Sayce, Archibald Heniy, Assyiiologist and 
philologist, born 1846. Educated at Bath and 
Oxford, he became a Fellow of Queen’s College 
in 1869. He was deputy professor of comparative 
philology at Oxford from 1876 to 1890, and was 
appointed professor of Assyriology in 1891. His 
chief works are: Principles of Comparative Phil- 
ology, Ancient Empires of the East, H^her Criti- 
cism and the Verdict of the Monuments, Egyptian 
and Babylonian Religion, and The Archceology of 
the Cuneiform Inscriptions. 

Scab, a skin disease in sheep, analogous to 
itch in man and mange in horses and dogs, 
usually propagated by contagion, and caused 
by the presence of minute acari, which burrow 
under the skin. Various medicines have been 

* The immediate predecesaors of Friedrich Aurat were 
Fnedrich August I (i8o6-»7), Anton (i827*>36>, Friedrich 
Au^t II (1836-5A), Johaim (1854-^3), Albert (i873*X9oa), 
and Georg (1902-4). 


recommended, such as lard or palm-oil, 2 lb.; 
oil of tar, i lb.; sulphur, 1 lb., mixed together 
and rubb^ on the diseas^ spots. 

Scabbard-flah, or Frost-llsh (Lepidopus 
caudatus), a beautifril fish found in the Mediter- 
ranean and Eastern Atlantic. It is of a bright 
silvery white, with a single 'dorsal fin running 
along the back. It is the type of a special family 
(Trichiurids) related to that (Scombridse) con- 
taining the tunny and mackerel. 

Scalbious (ScabiOsa), an extensive genus of 
annual and perennial herbs, belonging to the 
nat. ord. Dipsacacese. They have entire or 
divided leaves and heads of blue, pink, white, 
or yellowish flowers. S. succlsa, devil’s bit, is 
a common British plant. Sheep’s-bit scabious 
is Jasione montana, order Campanulacese. 

Scad, or Horse-mackerel (Caranx trachUrus), 
a genus of teleostean fishes of the family Caran- 
gids, found in large shoals around the coasts of 
Britain. The flesh, although coarse, is eaten 
salted. 

Scafell (skhTel), or Scaw Fell, a mountain 
of England, in the south of the county of Cum- 
berland, near the borders of Westmorland. Of 
the two peaks the higher (Scafell Pike) is 8210 
feet, the other 3162 feet in height. 

ScalaMa, a genus of marine, turreted sea- 
snails, with raised ribs or ridges on their shells. 
They are found deep in sandy mud, and are 
commonly called wentle-traps. 

Scald -fish, or Scald -back, a marine flat-fish 
(Amoglossus lantema) allied to the turbot, sole, 
and flounder. 

Scale, in music, a succession of notes arranged 
in the order of pitch, and comprising those sounds 
which may occur in a piece of music written in a 
given key. In its simplest form the scale consists 
of seven steps or degrees counted upward in a 
regular order from a root or prime (the tonic or 
key-note), to which series the eighth is added to 
form the octave. It has been the practice among 
musicians to consider the scale having C for its 
key-note as the natural, model, or normal scale. 
The diatonic scale ascends by five steps (tones) 
and twp half-steps (semitones), taking for the 
names of the notes the syllables do, re, mi, fa, 
sol, la, si, do; the two semitones occur between 
E and F (mi and fa) and B and 0 (si and do). 
When the scale is graduated all the way by a 
series of twelve half-steps or semitones, it is 
called the chromatic scale. The notes of a piano- 
forte which lie within the compass of one octave 
form a chromatic scale, and the pianoforte is said 
to be tuned on the equal temperament system 
(see Table under Acoustics)^ A scale is said to 
be major when the interval between the key- 
note and the third above it, as from C to E, 
consists of two tones; it is called minor when 
the interval between the key-note and its third* 
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as from A to C, consists of a tone and a half. 

Scale-fern t a popular name for a fern of the 
genus Ceterach (C. oJJUdn&rum), so named from 
the imbricated tawny scales at the back of the 
fronds. 

Scale-moss, a popular name given to the 
Jungermannias, plants resembling moss, and 
belonging to the ord. Hepaticae. 

Scales, the over-lapping plates on the exterior 
of certain animals, as the pangolins or scaly ant- 
eaters, serpents and other reptiles, and especially 
fishes. The scales of the latter are developed 
beneath the true epidermis, and consist of alter- 
nate layers of membrane, of homy matter, and 
occasionally of phosphate of lime. Fishes are 
sometimes classed, in accordance with the stmc- 
ture of their scales, into Ctenoid, Ganoid, Cycloid, 
and Placoid (see separate articles). The term 
scale is applied also in botany to a small rudi- 
mentary or vestigial leaf, scale-like in form and 
often in arrangement, characteristic of under- 
ground shoots (rhizomes, bulbs, corms, tubers, 
&c.), and constituting the covering of 
the leaf-buds of the deciduous trees 
in cold climates, the involucre of the 
Compositse, the bracts of catkins, &c. 

Scaliger (skari-j^r), Joseph Justus, 

French classical scholar, son of Julius 
Caesar Scaliger, bom at Agen, in 
France, in 1540, died in 1609. At the 
age of nineteen he went to Paris, 
where he studied Greek, Hebrew, 

Syriac, Persian, and most of the 
modern European languages. For 
some time he led an unsettled life, 
visiting Italy and England in his 
search for manuscripts. Having be- 
come a Protestant, he retired from 
France after the massacre of St. Bar- 
tholomew, and was made professor in 
the Academy at Geneva, but returned 
to France in 1574, and lived there for 
the next twenty years. In 1593 he 
was appointed to a chair at the Uni- 
versity of Leyden, and remained there 
until his death. Of his numerous 
works, the treatise De Emendatione 
Temporum is one of the most impor- 
tant. In this work he gave the first 
complete and scientific chronological 
system. He wrote annotations to 
Theocritus, Nonnus, Catullus, Tibullus, 

Propertius, Seneca (tragedies), Varro, 

Ausonius, and Festus.-^f. Sir J. E. 

Sandys, A History of Classical Scholcar- 
skip, 

Scaliger, Julius Csesar, father of J. 

J. Scaliger, bom in 1484, died in 1558. He 
resided in Venice or Padua till his forty-second 
year, occupied with study and the practice of 
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medicine. His writings gave him a high rank 
among the scholars of his age. 

Scam'mony, a plant of the genus Convol- 
vulus, the C. ScammoniOi which grows abundantly 
in S3rria and Asia Minor. It resembles the common 
bindweed (C. arvensis), but is larger, and has a 
stout tap-root, from which the drug scammony 
is extracted. This is a gum-resin, which has a 
blackish - grey colour, a cheesy smell, and a 
slightly acrid taste. It is used in medicine as a 
dr^tic purge. 

Scanderbeg (that is, Alexander Bey), prince 
of Albania, son of John, prince of that country, 
was bom about the year 1404, died 1467. As 
a boy he was sent as a hostage and educated at 
the Turkish court. At the age of eighteen, hearing 
of the death of his father, Scanderbeg renounced 
Mahommedanism and raised the standard of in- 
surrection in Albania. He repeatedly defeated the 
Ottoman forces, and Mahommed II found it neces- 
sary (1461) to accept terms of peace. After his 
death Albania again fell under Turkish dominion. 


Scandinavia, a peninsular plateau of North- 
Western Europe, a geographic entity, but 
divided politically into the two kingdoms of 
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SoTway and Sweden. In a broader sense the 
term is applied to all the lands occupied by the 
Scandinavian peoples, viz. Norway, Sweden, 
Denmark, and Iceland. See Europe and Geography 
(section II., The Surface of the Earth, sub-section 
A, The Lands)* 

Scandinavian Languages, a group belonging 
to the Teutonic branch of the Indo-European 
family, and represented by the Icelandic, Nor- 
wegian, Swedish, and Danish tongues of to-day. 
These may be traced back to the (probably) 
common language spoken by the Gothic tribes 
of Aryan origin, who settled in Scandinavia at, 
or slightly before, the beginning of the Christian 
era. The existence of this language (Norroma 
Mai) is only inferred, and is not distinctly 
traceable farther back than the ninth century. 
Until between a.d. 800 and 1000 the Scandinavian 
language was practically uniform (Old Norse or 
Dansk), and is preserved to a greater or less 
degree in Iceland. The separation into Dano- 
Swedish and Norwegian-Icelandic branches dates 
from about a.d. 1000. Modem Swedish has a 
more archaic Norse character than Danish 
(which is first met with as a national speech in 
the sixteenth century). See sections Language 
under countries concerned. 

Scandinavian Literature. See Denmark; 
Edda; Iceland; Northern Mythology; Norway; 
Sweden; Saga. 

Scandix, a small genus of plants, nat. ord. 
Umbelliferse, annual herbs with striated stems, 
bipinnate leaves, and small umbels of white 
flowers. S. Pecten’ Veneris (needle chervil, 
shepherd’s needle or Venus’s comb) is found in 
Britain. 

Scapa Flow, a sea-basin of the Orkney Islands 
forming a natural harbour almost entirely en- 
closed by Pomona, Burray, South Ronaldshay, 
and Hoy, and containing numerous islets. During 
the European War it served as the base of the 
British Grand Fleet, and witnessed in Nov., 1918, 
the surrender of the German High Seas Fleet, 
and later its scuttling (22nd June, 1919). Rosyth 
(q.v.) is the peace-time base. 

Scape, in botany, an unbranched stem, or 
rather peduncle, rising from the root and bearing 
the fructification without leaves, as in the 
narcissus and hyacinth. 

Scap'ula, or Shoulder-blade, the bone which 
in most mammalia forms the chief bone of the 
shoulder girdle, and which chiefly supports the 
upper limb on the trunk or axial skeleton. In 
man the scapula exists as a flattened bone of 
triangular shape, which lies on each side of the 
body, on the back (see plate at article Anatomy). 

Scarabss'us, an extensive genus of beetles 
belonging to a family (Scarabseidas) embracing 
some 18,000 species. They are sometimes called 
dung-heeUes, tem their habit of enclosing their 
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^ggs in pellets of dung, which are placed in holes 
excavat^ for their reception. The S. sacer, or 
sacred beetle of the Egyptians, was regarded 
with great veneration; and figures of it were 
worn as an amulet. Large numbers of these 
scardboei or scarabs, made of hard stone or gems, 
are still found in Egypt, often inscribed with 
hieroglyphics. 

Scarborough, a municipal borough, seaport, 
and watering-place of England, in Yorkshire 
(North Ridi^); served by the North-Eastern 
Railway. It stands on two sandy bays separated 
by the Scaur peninsula, and called respectively 
North and South Bay. Between St. Nicholas 
Cliff and the South Cliff (or connecting the town 
and the spa) is the Valley Bridge. There is a 
museum and a castle which crowns the Scaur. 
Scarborough is much frequented for sea-bathing 
and for its mineral-waters, the properties of 
which were known first in 1620. There are two 
springs, north and south, the first being aperient 
and the second chalybeate. The spa-house is 
not fipequented so much as formerly. There are 
an aquarium, two theatres, and a marine drive 
4200 feet in length. The harbour of Scarborough 
is tidal and is dry at low tide, but there is a 
coasting industry, and fishing is carried on. 
During the European War Scarborough was 
shelled on two occasions by German warships, 
viz. on 16th Dec., 1914, by the Derfflinger and 
Von der Tann, when 18 persons were killed and 
about 110 wounded; and on 4th Sept., 1916, by 
a submarine, 3 persons being killed. Pop. (1921), 
46,192. 

Scarlatti, Alessandro, Italian musician, born 
at Naples 1659, died in 1725. He was educated 
at Rome under Carissimi, was the creator of 
modem opera, and wrote much church music. 

Scarlet Bean, or Scarlet Runner, a twining 
plant, the Phasedlus multifldrus, a native of 
Mexico, cultivated as a green vegetable for its 
long rough pods or as an ornamental plant. 

Scarlet Fever, or Scarlatina, is an acute 
infectious disease, characterized by the appear- 
ance of a rash and an inflammatory condition 
of the throat. It is a disease of temperate regions, 
and is almost unknown in tropical countries. It 
is rare in the first year of life, but is found in 
increasing numbers each year up to the sixth 
year, and is common from that time until puberty, 
after which period it is comparatively infrequent. 
The period of greatest infectivity is during the 
emption, or rash, and the infection is conveyed 
by the discharges from the throat, nose, and ears. 
At the end of the fourth week most cases are no 
longer infectious, unless there is still a discharge 
from the nose or ears. Desquamation (peeling) 
is now regarded as innocuous unless contaminated 
by these discharges. The germ which causes the 
disease has not yet been discovered, but typical 
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scarlet fever has been produced, both in man and 
monkeys, by inoculation of the mucus from the 
mouth and throat of a patient. The incubation 
period is usually two to three days, but may be 
as short as twenty-four hours, and rarely extends 
to seven days. The onset is sudden, and the 
association of the following three symptoms — 
vomiting, headache, and sore throat — in a child 
who has previously not been ill is characteristic 
of scarlet fever. The temperature rises very 
rapidly, and the pulse becomes quicker than in 
other acute diseases, while the appearance of 
the rash on the second or third day makes the 
diagnosis certain. The rash, which is usually of 
a diffuse bright-red colour with deeper spots, 
varies much in intensity according to the severity 
of the attack, and likewise varies in duration 
from a few hours to several days. The tongue 
is at first white with red spots — ^the papilla: of 
the tongue — showing through, and later the white 
fiir peels off, leaving a clear red surface. Des- 
quamation varies according to the severity of 
the rash, and usually starts where the rash first 
appeared. Though very severe cases occur (toxic 
and septic scarlet fever), the great majority of 
cases run a more or less uneventful course, and 
if care is taken to avoid, or treat, complications, 
recovery is complete. The common complications 
are otitis, albuminuria, nephritis, rheumatism, 
and tonsillitis. 

Scarpanto (ancient Garpathos), one of the 
.^gean Islands (Sporadi group), 27 miles long 
and 6 miles broad. It is moimtainous (rising to 
nearly 4000 feet). It has been under Italian 
rule since 1912. Pop. about 8000 (mostly Greeks). 

Scarron, Paul, French realistic novelist and 
humorist, born at Paris 1610, died 1660. Before 
he was thirty he suffered from ailments that left 
him paralytic and decrepit for the rest of his life. 
He maintained himself, however, by working for 
the booksellers. In 16.52, when almost wholly 
paralysed, he married Fran^oise d’Aubign^, a 
young girl of considerable beauty, and afterwards 
known as the famous Madame de Maintenon. 
Of his numerous writings the best is the Roman 
Comiqtie (1651); and of his plays Jodelet (1645) 
and Don Japhet d‘Arm4nie (1658) have consider- 
able literary value. 

Scaup Duck, a species of duck, the FuligUla 
mafLla, It is common in northern latitudes, and 
on the British coasts in winter. It feeds on small 
fish and molluscs, and hence its flesh is coarse. 

Scep'ticism, a term applied to those systems 
of philosophy the predominant attitude of 
which is doubt, and a disbelief in the possibility 
of knowledge or man’s capacity for it. The 
Sophists, e.g. Gorgias and Protagoras, were 
mostly sceptics, but Pyrrho of Elis (360-270 
B.c.) was the founder of the first distinct school 
of philosophic scepticism. This school taught that 
VOL. X. 
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all contradictions are equally probable; that 
appearances are neither false nor true; that 
beauty, justice, and other attributes do not 
distinguish one thing more than another; and 
that logical forms are without force. It main- 
tained that the only aim of philosophy is an 
undisturbed mind, arising from abstinence from 
judgment. At the beginning of the Christian 
era scepticism became again an independent 
movement, and was expounded by Sextus 
Empiricus (who taught from a.d. 180 to 210). In 
modem times the founder of the most influential 
form of scepticism was Hume (q.v.). But just 
as the scepticism of the Sophists had prepared 
the way for Socrates and the idealistic system of 
Plato, so Hume’s scepticism paved the way for 
the Kantian reform. — ^Bibliography: A. J. 
Balfour, A Defence of Philosophic Doubt; Janet 
and Sdailles, History of the Problems of Philosophy; 
Zeller, Stoics, Epicureans and Sceptics. 

Sceptre, a staff serving as the emblem of 
sovereign power. Some say that it was only a 
lance without the metal point, to indicate the 
continuance of supreme power in times of peace. 
It may, however, also have originated from the 
simple staff — with many tribes the emblem of old 
age and wisdom. In the Greek assemblies a 
person who wished to speak received a sceptre 
from the herald. By degrees it became the symbol 
of royal power. 

Schaffhausen (sh&fhou-zn), the raost nor- 
therly of the Swiss cantons, entirely north of 
the Rhine, and comprising one main and two 
smaller portions, all of which are practically 
enclaves of Baden, excepting upon the southern 
borders, which march with the Rhine. The 
main region lies around Schaffhausen, the capital, 
and comprises the plateau of the Randen (about 
3000 feet altitude at its highest point), which 
slopes towards the Rhine. Agriculture and viti- 
culture are the principal industries, but there 
are extensive forests and manufactures of tiles. 
Schaffhausen joined the Swiss Confederation in 
1501, and sends two Representatives to the 
Nationalrat. Area, 114 sq. miles; pop. (1920), 
50,430. 

Schaffhausen, a city of Switzerland, capital 
of the canton of Schaffhausen, on the Rhine. 
It is remarkable for the antique architecture 
of its houses. The principal buildings are 
the feudal castle of Unnoth, on a height com- 
manding the town; the parish or St. John’s 
Church; and the minster or cathedral of All 
Saints, at one time a Benedictine monastery, 
built between 1052 and 1101. About 8 miles 
below the town are the Falls of Schaffhausen, by 
which the whole volume of the Rhine is precipi- 
tated over a height of more than 70 feet. Pop. 
20,064. 

Scharnhorst, Gerhard Johann David von, 

258 
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Prussian general, bom in 1755, died in 1818. He 
had a distinguished career in the Prussian army, 
was wounded at Auerst&dt, and taken prisoner 
at Lubeck. He was largely responsible for the 
reorganization of the Prussian army, and in 
1813 he accompanied Bliicher as lieutenant- 
general and chief of the staff. 

Schaumburg -Lippe, a Republic of Germany, 
within a loop of the Weser, between Hanover and 
Westphalia, and belonging mainly to the North 
German Plain. Agriculture is the main industry, 
but coal is mined at Biickeburg (pop. 6000), the 
capital; Stadthagen is the only other town. 
Area, 181 sq. miles; pop. 46,860. 

The Republic was proclaimed in Nov., 1018, 
and prior to that Schaumburg-Lippe was a 
sovereign principality, sending a member to the 
Bundesrat and a Deputy to the Reichstag. 

Scheele, Karl Wilhelm, Swedish chemist, bom 
at Stralsund, in Pomerania, then belonging to 
Sweden, in 1742, died in 1786. He was appren- 
ticed to an apothecary in Goteborg, and after 
being employed successively in Malmd, Stock- 
holm, and Uppsala, he purchased an apothecary’s 
business in Kdping in 1777, and died there. 
Scheele is one of the greatest names in the history 
of chemistry. He isolated tartaric acid from 
cream of tartar, obtained fluosilicic acid from 
fluor-spar, discovered oxygen (obtained from 
the black oxide of manganese) independently of 
and almost simultaneously with Priestley, and 
discovered also chlorine, baryta, benzoic acid, 
arseniuretted hydrogen, Scheele’s green, sulphu- 
retted hydrogen, molybdic acid, lactic acid, 
glycerine, tungstic acid, prussic acid, citric acid, 
malic acid, oxalic acid, gallic acid, &c. His chief 
published work is Air and Fire (1777). 

Scheelite, a colourless, translucent mineral 
with the high specific gravity of 6, consisting of 
calcium tungstate, and mined with wolfram as 
a tungsten ore. 

Scheffel, Joseph Victor von, German poet and 
novelist, was bom in 1826, and died in 1886. 
His first literary success was achieved with the 
epic Der Trompeter von Sdckingen, which was 
published in 1 854 and went through an enormous 
number of editions. It was followed by Ekkehard 
(1855), an historical novel almost equally popular; 
and Gaudeamns (1868), a collection of songs in 
the student vein. 

Scheldt (Du. Schelde^ Fr. EscatU), one of the 
most important rivers of Western Europe, rises 
in the French department of the Aisne; flows 
circuitously through Belgium; reaches Ghent, 
where it receives the Lys; and at Antwerp 
attains a breadth of about 1600 feet. About 15 
miles below Antwerp, shortly after reaching the 
Dutch ffontier, it divides into the East and the 
West Scheldt (Hondt), thus forming a double 
estuaiy separated by a distance of 15 miles. 


The whole course is 250 miles, of which 207 are 
navigable. 

The * Question of the Scheldt ’ arises from the 
fact that Antwerp (in Belgium) is dependent 
upon the freedom of the West Scheldt for an 
exit to the ocean. For the last 40 miles of its 
course the West Scheldt flows through Dutch 
territory. In 1868 Belgium bought up the right 
of the Dutch to levy tolls, so that the navigation 
of the Scheldt is now tree, 

SchelUng (shering), Friedrich Wilhelm Joseph 
von, German philosopher, born in 1775, died in 
1854. He stuped at Tubingen, for a short time 
also at Leipzig, and from thence proceeded to 
Jena. His philosophical studies were mainly 
guided by Fichte, of whom he was first a col- 
league, and afterwards successor. In 1808 he 
was appointed professor of philosophy at Wurz- 
burg. He lectured at Erlangen from 1820 to 1826, 
and in 1827 became a professor at Munich, whence 
he was called to Berlin in 1841. Schelling’s 
system of philosophy was essentially panthe- 
istic, but its later developments are marked by 
a strong eclectic tendency. The principle of 
identity — or of one absolute and infinite under- 
lying both nature and spirit, real and ideal, ob- 
jective and subjective — which he retained 
throughout, formed a link of connection between 
the most various systems. Thus Plato (from 
whom he adopted the world-soul) and the Neo- 
Platonists, mysticism, Giordano Bruno, the 
Leibnitzian monads, scholastic realism, and 
revelation all contributed to his final scheme. 
Among the writings of Schelling are: First 
Sketch of a System of the Philosophy of Nature 
(1799), and System qf Transcendental Idealism 
(1800). — ^Bibliography: A. Seth, The Develop- 
ment from Kant to Hegel\ Kuno Fischer, History 
of Philosophy, 

Schenec'tady, a city of New York, United 
States, the county seat of Schenectady county, 
on the Mohawk River. Union College, a part of 
Union University, is in the city. The main works 
of the General Electric Company are at Schenec- 
tady, as are those of the American Locomotive 
Company. Pop. 88,730. 

Scherzo (It. scherzo, joke), a piece of music 
in a playful style, indulging in whimsical sur- 
prises and odd turns of phrase, unexpected 
modulations, Ac. The scherzo is a development 
from the minuet of the early suites, and the 
minuet and trio of the early symphonies. When 
Haydn wrote minuets in his symphonies, he was 
glad of a bright, lively piece of music to follow 
his slow movements, and never failed to use a 
quick tempo and a whimsical style of composi- 
tion. Though these quick minuets were not called 
scherzos, they were essentially of that type, and 
undoubtedly stirred Beethoven to compose hia 
scherzo movements. 
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Schevenini^eii, a flying port and much- 
j&equented watering-place of the Netherlands, 
in the province of South Holland, 2 miles 
west of The Hague. It stands on sandy dunes. 
There are boat-building yards, but the great 
staple of the place is the fishing trade. Pop. 
27,500. 

Schiedam (si^e'dAm), a town of the Nether- 
lands, in the province of South Holland, on the 
Schie (an affluent of the Maas), a junction on the 
Hook and the Delft-Hague lines. There are 
hundreds of distilleries employed in the pro- 
duction of Hollands (gin). Pop. 86,000. 

Schiller, Johann Christoph Friedrich von, 
German poet, bom 1759, died 1805. He began 
by studying jurisprudence and medicine. When 
sixteen years old, he published a translation of 
part of Virgil’s JEneid in hexameters in a Suabian 
periodical, and began an epic, the hero of which 
was Moses. He still continued his medical 
studies, however, for in 1780 he wrote an Essay 
on the Connection of the Animal and Intellectual 
Nature of Man, and in the same year was ap- 
pointed physician to a regiment in Stuttgart. 
It was now for the first time that he had enough 
leisure and freedom to finish his tragedy of Die 
Rduber (The Robbers), begun three years pre- 
viously. He published this piece at his own ex- 
pense in 1781; it excited an immense amount 
of attention, and in 1782 it was performed at 
Mannheim. In 1783 he settled at Mannheim as 
poet to the theatre. Here the plays of Fiesco and 
Cabale und Liehe were soon after produced. In 
1785 he went to Leipzig and Dresden, where he 
studied the history of Philip II. In this way he 
prepared himself not only to write his drama of 
Don Carlos, which appeared in 1787, but also to 
publish a History of the Revolt of the Netherlands 
(1788). Visiting Weimar in 1787, he received a 
friendly welcome from Wieland, Herder, and 
Goethe, the latter assisting to procure him (1789) 
a professorship of philosophy at Jena. Here he 
lectured on history, and began to publish His- 
torical Memoirs from the Twelfth Century to (he 
Most Recent Times (1790); and his History of the 
Thirty Years" War appeared between 1790 and 
1793. His first periodical, Thalia, begun in 1784 
at Mannheim, having ceased in 1798, he formed 
the plan of publishing a new periodical. Die Horen 
(The Horse or Hours). It was now also that he 
retiLrned with renewed ardour to poetiy, and 
produced, particularly after 1795, his finest 
lyrical poems and ballads. From 1799 he lived 
in intimate acquaintance with Goethe at Weimar, 
and published in succession his dramas Wallen- 
stein, Maria Stuart, The Maid of Orleans, The 
Brick of Messina, and William Tell, He also 
adapted Shakespeare's Macbeth, Racine’s Phidre, 
&c., for the stage. — ^Bibliography: H. Diintzer, 
Life of Schiller, H. W. Nevinson, lAfe of Schiller; 


Paul Cams, Friedrich Schiller: Sketch of his Life 
and Appreciation of his Poetry, 

Schipperke (skip'6r-ke; * little skipper'), the 
Dutch name of a breed of small black dog with 
a mere stump of a tail. It weighs about 12 lb., 
and is of Dutch origin (common on canal boats)* 

Schist (shist), a geological term applied to 
crystalline rocks which have a foliated stmcture 
and split in thin irregular plates, not by regular 
cleavage, as in the case of clay-slate, nor in la- 
minse due to simple stratification, as in flagstones. 
By metamorphism of various rocks, mica-schist, 
hornblende-schist, chlorite-schist, &c., arise. 

Schistostega, a genus of mosses. S, osmwn- 
dacea is the cave-moss, found in caverns and 
clefts of rocks in Central Europe. The filamen- 
tous stage (protonema) consists of rounded cells, 
each constructed like a miniature condensing 
lens, and hence able to concentrate the feeble 
light that reaches it upon the chloroplasts. Some 
of the light is reflected from the back of the 
cell, and again traverses the chlorophyll on its 
way out, so that a cave in which this moss is 
growing, when viewed from outside, appears as 
if strewn with tiny gems or grains of gold. If 
the soil or rock is brought into the open, the 
‘ gems ’ at once become invisible, and it is 
thought that the familiar tales of fairy gold may 
be traced to this curious phenomenon. 

Schizseaceae, a small family of lepto- 
sporangiate Ferns, section Simplices, natives 
mostly of tropical America. They are small 
plants with their sporangia massed on special 
fertile leaflets. Principal genera: Aneimia, 
Lygodium. 

Schizanthus, a genus of South American 
herbs, ord. Solanacesc. S. pinnatus and others 
are favourite greenhouse annuals on account of 
their graceful foliage and gaudy blossoms. 

SchizomycS'tSs, a class of extremely simple 
plants allied to the Algse, including those known 
as bacteria and bacilli. The name, from the 
Greek schizo, to cleave, and mykes, a fungus, has 
reference to the method of reproduction by 
fission. See Bacteria; Fermentation, 

Schizop'oda, a tribe of long-tailed crus- 
taceans. They are all of small size and marine. 
The Mysis (q.v.) is an example. 

Schlangenbad, a watering-place of Prussia, 
in Hesse-Nassau. There are thermal springs, the 
water of which has a temperature of from 80° to 
88° F., and is beneficial in nervous complaints, &c. 

Schlegel (shUl'^g^l), August Wilhelm von, 
German critic, poet, and Orientalist, born 1767, 
died 1845. He wrote poems and ballads, lectured 
on literature and art, published a tragedy called 
Ion, translated into German the most of Shake- 
speare's and Calderon's plays, and various works 
from Sanskrit. 

Schlegel, Karl Wilhelm Friedrich von, Ger- 
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SCHLEIERMACHER 

man literary historian, critic, and writer on 
aesthetics, brother of the foregoing, born 1772, 
died 1829. In 1798 he wrote Ludnde, an un- 
finished romance, and Alarcos, a tragedy; and 
lectured as a privat-docent in the University of 
Jena. Besides the lectures which he published, 
his chief works are: History of the Old and New 
Literature, Philosophy of Life, Philosophy of 
History, and Philosophy of Language, 

Schleiermacher (shir^r-mAA-^r), Friedrich 
Ernst Daniel, German theologian and philosopher, 
born 1768, died 1834. He studied at the Univer- 
sity of Halle, and became minister in the Charit4- 
Haus (a great hospital) at Berlin. In 1804 he 
was appointed extraordinary professor of theol- 
ogy at Halle. In 1807 he went to Berlin as pastor 
of Trinity Church there, and in 1810, when the 
new university was opened in that city, he was 
appointed ordinary professor. Schleiermacher 
was one of the greatest Protestant theologians 
since the Reformation, but his fame chiefly rests 
on his philosophical work. He held religion to 
be based on feeling, and was opposed to insistence 
on dogmatic forms. The works of Schleiermacher, 
besides numerous sermons, include: Outlines of 
a Critique of Ethics as heretofore taught, Christian 
Belief according to the Fundamental Doctrines of 
the Evangelical Church, Sketch of a System of 
Morals, Philosophical Ethics, Dialectics, and 
JEsthetics. — ^Bibliography: A. Dorner, History 
of Protestant Theology, R. Munro, Schleiermacher, 

Schleswig, the seaport-capital of the Prussian 
province of Schleswig-Holstein, at the head of the 
Schlei inlet, an arm of the Baltic. There is a 
cathedral and a former ducal castle. Tanneries, 
fiour-mills, fishing, and brewing are the chief 
industries. Pop. 20,000. 

Schleswig-Holstein, a province of North- 
Western Prussia, forming part of the same 
peninsula with Jutland, to which in its general 
character it bears considerable resemblance. 
The Eider is the principal river. The Kaiser- 
Wilhelm (Kiel) Canal crosses the province. The 
principal towns are Altona, Kiel, Flensburg, and 
Schleswig (capital). 

Schleswig-Holstein became a united duchy in 
1886, and passed to Denmark in 1773. It was 
appropriated by Prussia (q.v.) after the war of 
1866, but was partitioned again by plebiscite 
^fter the European War. The plebiscite was held 
in two zones (Article 109, Treaty of Versailles), 
North and South. On 10th Feb., 1920, the voting 
took place in the first zone, and resulted in a 
great majority for union with Denmark, over 
75,000 votes being cast for Denmark, as against 
25,300 for Germany. An area of 1587 sq. miles, 
with an estimated population of 45,896, was 
thus added to Denmark, and received the Danish 
title Slesvig (q.v.). In the second zone, polling 
took place on 14th March, and resulted in an 


overwhelming win for the Germans, who polled 
51,000 votes, against 18,000 cast for Denmark. 
The area of Schleswig-Holstein is now 5805 sq. 
miles; pop. 1,462,200. 

Schlettstadt (shlet'std.t), a town of France, 
in the department of Bas Rhin, on the 111; served 
by the railway from Strasbourg to Basel. It 
was formerly fortified by Vauban, and contains 
two fine churches of the eleventh and fourteenth 
centuries, and a fine Gothic gateway. Schlett- 
stadt belonged to France from 1634, but was 
taken by the Germans in 1870, and restored to 
France after the European War. Pop. 10,800. 

Schliemann (shle'mAn), Heinrich, German 
archaeologist, born in 1822, died in 1890. Having 
established himself in business in St. Petersburg, 
he travelled widely and acquired many languages, 
and commenced a series of archaeological in- 
vestigations in the East. In 1869 he published 
at Paris his Ithaque, Le Piloponn^se, Troie: 
recherches archiologiques; and in 1874 Tro- 
janische Alterthilmer, giving the results of his 
excavations on the plateau of Hissarlik, the 
alleged site of ancient Troy. In 1875 he com- 
menced excavations at Athens and Mycenai, and 
in 1877 discovered the five royal tombs which 
local tradition in the time of Pausanias asserted 
to be those of Agamemnon and his companions. 
Many treasures of gold and silver were brought 
to light. He received valuable assistance in his 
investigations from his wife, who was a native 
of Greece and an accomplished scholar. His 
Troja (1883) and his Tiryns (1886) are in a 
measure supplementary to his earlier works on 
Troy and Mycenae. 

Schmalkalden, a town of Germany, in the 
Prussian province of Hesse-Nassau, on the 
Schmalkalde. It is an antique and picturesque 
town, with manufactures of iron and steel wares, 
and there are extensive mines and salt-works in 
the vicinity. Pop. 10,000. 

Schneidemiihl, a town of Germany, in the 
Prussian province of Grenzmark, on the Ktiddow. 
There is a considerable trade in farm produce, 
and glass, machinery, beer, and sugar are manu- 
factured. Pop. 26,000. 

Schoenus (ske'nus), a genus of bog plants, 
nat. ord. Cyperaceae. The black bog-rush 
(Schoenus nigricans) is the only European species. 

Scholas'ticism, the name given to the 
system of philosophy taught by the philosophers 
of the Middle Ages, who were called schoolmen 
from the circumstance that their philosophy 
originated in the schools instituted by Charle- 
magne for the education of the clergy. The term 
includes the whole speculative science of the 
Middle Ages. The great aim of the schoolmen 
was to reduce the doctrines of the Church to a 
scientific system, and to construct a theory of 
the world and of life on a Christian basis. They 
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accepted the truths of Christianity as beyond 


dispute, and started with the assumption that 
the creed of the Church was absolutely true. 
They endeavoured, however, to rationalize 
dogma. Based as their philosophy was on 
theology, the criterion of truth and falsehood 
was not sought in observation and in thought 
itself, but in the dogmas of the Church. “ Scho- 
lasticism wrote Hegel in his Lectures on the 
History of Philosophy^ “ is not a fixed doctrine, 
like Platonism or Scepticism, but a very in- 
definite name which comprehends the philosophic 
endeavours of Christendom for the greater part 
of a thousand years.” 

Scholasticism may be divided into two periods. 
The first extended from the eighth to the thir- 
teenth century, and is characterized by the 
adaptation of Aristotelian logic and Neo-Platonic 
speculations to the doctrine of the Church. This 
period, which begins with John Scotus Erigcna, 
the real founder of scholasticism, is marked by 
the controversies which raged between the Nom- 
inalists and the Realists, and which terminated 
at length in the triumph of the latter. The second 
period of scholasticism, which extends from the 
thirteenth to the fifteenth century, i.e. the 
Renaissance, saw both the clear development 
and extension of scholastic thought and its 
dissolution. Aristotelian philosophy became 
more fully known, and exercised an overwhelming 
influence. The two greatest masters of scholasti- 
cism were Thomas Aquinas and Duns Scotus. 
Other schoolmen were Anselm of Canterbury, 
Abelard, Peter Lombardus, Bonaventura, Al- 
bertus Magnus, and William Durandus. The 
Reformation * gave scholasticism a blow from 
which it never recovered, although it maintained 
itself in many universities up to the seventeenth 
century. — Bibliography: F. D. Maurice, Medi- 
moat Philosophy, W. Turner, History of PhiU 
osophy. 

Scholia, explanations annexed to Greek or 
Latin authors by the Greek and Latin gram- 
marians (scholiasts). There are many scholia to 
Greek authors extant, fewer to Latin. The names 
of the scholiasts are mostly unknown. Those, 
however, of Didymus, John Tzetzes, and Eusta- 
thius, the famous scholiast of Homer, have been 
preserved. The two last belong to the twelfth 
century. 

Schomberg (shomlierg), Friedrich Hermann, 
Duke of. Marshal of France, was bom in 1615, and 
died in 1690. He began his military career under 
Frederick, Prince of Orange, and afterwards 
went to France. He was then employed in 
Portugal, and was successful in establishing the 
independence of that kingdom. He commanded 
the French army in Catalonia in 1672, and was 
afterwards employed in the Netherlands, where 
he obliged the Prince of Orange to raise the siege 


of Maestricht. For these services he was created 
a marshal of France in 1675; but on the revoca- 
tion of the Edict of Nantes Marshal Schomberg, 
who was a Protestant, quitted the French ser- 
vice, and took service under the Elector of 
Brandenburg. He went to England in 1688 with 
William III, and after the Revolution was created 
a duke. He was sent to Ireland in the following 
year to oppose the partisans of James II, and 
took Carrickfergus, but was killed at the battle 
of the Boyne in 1690. 

Schools of Gompositloii. The first period 
of musical composition that was sufficiently 
organized to deserve the title school flourished 
in Paris, which was the centre of musical de- 
velopment during the twelfth, thirteenth, and 
part of the fourteenth centuries. The chief 
musicians of the school were L^onin, P^rotin, 
Robert de Sabillon, Walter Odington (an Eng- 
lishman and the earliest writer of note from this 
country), Jean de Garlande, Franco of Cologne, 
Jean de Muris, and Guillaume de Machauet. 
Several of these were organists and ‘ leaders of 
discant ’ at the cathedral of Notre Dame, and all 
were highly esteemed in their day both as com- 
posers and theorists. At its best period the Old 
French school did much to ftirther the art of 
composition, and the invention of double 
counterpoint is very reasonably ascribed to 
those early masters of Paris. 

By the beginning of the fourteenth century 
the best days of the Old French school were over. 
The first signs of renewed activity came from 
an Englishman, John Dunstable (died 1453). 
Contemporary records go to show that he was 
regarded in his time as the greatest composer 
in Europe, and some of his music has been found 
in cathedral libraries on the Continent. Another 
Englishman and contemporary, John Hothby, 
was also highly esteemed; but musical suprem- 
acy, after its short stay in England, passed to 
the Netherlands, where it remained for a century 
and a half. 

The composers of the Netherlands school had 
been well served by the French and English 
musical pioneers. One of the earlier members 
of the school was John Tinctoris (1445-1511). 
Guillaume Dufay (1891-1474) was the first really 
representative composer of this school, and also 
the first to use a secular cantus flrmus in place 
of plain song as the basis of composition. He 
and his immediate followers greatly improved 
the smoothness and consistency of their counter- 
point and developed the use of imitative phrases. 
This device of ‘ imitation ’ took possession of 
the minds of the succeeding generation of com- 
posers and became a kind of craze, which reached 
its fullest development in Okeghem (died about 
1496). This voluminous composer did not mind 
how ugly his music was so long as it was clever. 
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He was the teacher of Josquin des Pr^ (1450-* 
1521), who was a much finer musician and one of 
the first to show real gifts of expression. His 
works afford some of the earliest examples of 
music printing. During the latter part of the 
fifteenth and the whole of the sixteenth centuries 
the Netherlands produced an increasing number 
of great composers, and they nearly all went to 
Italy, where they were welcomed as the greatest 
musicians of the time. 

The direct result of this systematic invasion 
was that the lead in music began to pass to Italy, 
the first representative of the Roman school 
being Costanzo Festa (1490-1545), who wrote 
the familiar Down in a flowery vale. The greatest 
musician of this school was Orlando di Lasso 
(1520-94), a composer whose works are full of 
noble and beautiful qualities. He was a con- 
temporary of Palestrina (1528-94), who was the 
greatest representative of the Roman contra- 
puntal school, and the most inspired of all writers 
in the old pure choral style. The madrigal was 
the invention of the Netherlands school, which 
produced many fine specimens, but the form was 
brought to perfection in Italy, and also, at a 
slightly later period, in England. 

From the beginning of the seventeenth century 
the cultivation of the art of composition became 
gradually more and more widespread. At 
present the various schools do not stand apart 
from each other as definitely as those that have 
been discussed. It will be sufficient merely to 
name the various operatic schools of Italy (all 
the chief cities had one); the French grand opera 
school, founded by Lully; the schools of Bach 
and Gluck; the classical school of instrumental 
music, perfected by Beethoven; the romantic 
school, heralded by Weber with Schumann as 
chief apostle; the Neo-German school, the 
* programmists ’ deriving from Liszt and Wag- 
ner; and the ‘ultra-modem’ school, equally 
active and equally promising in most coimtries. 

Schooner, a small vessel with two masts, and 
the principal sails on both of the fore-and-aft 
type. There are two chief types, the top-sail 
schooner and the fore-and-aft schooner, the 
former carrying a square top-sail and top- 
gallant sail (with sometimes a royal) on the fore- 
mast, and the latter having fore-and-aft sails 
alone, or sometimes a square sail on the fore- 
mast. There are also schooners with three or 
more masts, carrying fore-and-aft sails on each, 
A ‘ jackass schooner ’ has three masts, the fore- 
mast like that of a top-sail schooner. 

Schopenhauer, A^ur, German philosopher, 
bom 1788, died 1860. He studied at Gdttingen, 
Berlin, and Jena, spent a winter at Weimar 
with Goethe, and afterwards travelled in Italy. 
He lectured at Berlin with little success, and 
spent the latter part of his life in Frankfort. 


His works include: On Vision and Colours ( 1816 ), 
On the Will in Nature (1836), The Two 
mental Problems in Ethics (1841 ), and Parerga and 
Paralipomena (1851). But his greatest work, 
and that which made him famous, is his The 
World as WiU and Idea (first edition, 1819). 

The philosophical system of Schopenhauer 
has for its fundamental doctrine the proposition 
that the only essential, or thing-in-itself, reality 
in the universe is will. His conception of will, 
however, has a much wider signification than the 
common acceptation of the term implies. In 
it Schopenhauer includes not only conscious 
desire, but also unconscious instinct, and the 
forces which manifest themselves in inorganic 
nature. What are called appearances exist only 
in our subjective representations, and are merely 
forms under which one universal will manifests 
itself. Between this universal will and the 
individuals in which it appears there are a 
number of ideas, which are stages in the objectiv- 
ization of the will. Throughout nature, from the 
lower animals downwards, the will works un- 
consciously, and it only attains consciousness in 
the higher stages of being, as man. 

All intelligence serves originally the will to live. 
In genius it is emancipated fi'om this servile 
position, and gains the preponderance. Upon 
this foundation Schopenhauer rears his aesthetical 
and ethical stmctures; the former of which 
derives much from the Platonic system, while 
the latter, in maintaining the necessity of en- 
tirely subduing the sensuous nature in man, 
without determining positively the true end of 
spiritual life, resembles the Buddhistic doctrine 



of Nirvana, or of the fortunate final state of 
saints who have been purified by asceticism, and 
have entered into the unconscious state. The 
will, both in nature and in ourselves, is irrational, 
and whilst engendering dissatisfaction and a life 
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of suffering, offers no hq»e for things becoming 
better* Only when the will to live is killed by 
asceticism, when we renounce our desires and 
strivings, can we escape from the misery of the 
world and find refuge in aesthetic contemplation. 
— ^Bibliography: H. Zimmem, Arthur Schopen- 
hauer: his Life and his Philosophy \ W. Caldwell, 
Schopenhauers System in its Philosophical Signi- 
ficance; J. Sully, Pessimism: a History and a 
Criticism. 

Schubert (sho'bert), Franz, Austrian com- 
poser, born at Vienna in 1797, died in 1828. He 
commenced his musical education in his seventh 
year, and in 1808 was admitted among the 
choristers of the court chapel. He soon acquired 
particular efficiency on the piano and the dif- 
ferent stringed instruments, so that in a short 
time he was able to take the part of first violin 
in the orchestra. After he left the court chapel 
he supported himself by teaching music, devoting 
himself in obscurity and neglect to original 
composition. He achieved success in almost all 
kinds of music, but his genius was specially 
noteworthy for its opulence in melody and l3nric 
power. His songs and ballads, as exemplified 
in his three principal collections, the Winterreise 
(1826-7), the MUllerlieder (1828), and the 
Schwanengesang (1828), may be said to have 
revolutionized the Lied in making the accom- 
paniment not less interpretative of the emotions 
of the poem than the vocal part, and in breaking 
through the limitations of the old strophic 
method. Besides his six hundred songs he left 
about four hundred other compositions, in- 
cluding fifteen operas, six Masses, and several 
symphonies. Two only of the operas, Rosamond 
and The Enchanted Harp, were performed during 
his life, and they are considered inferior to his 
unproduced Fierabras. His symphonies take a 
higher rank, the Seventh (in C major) being 
ranked by Mendelssohn and Schumann with 
Beethoven’s. His entire work justifies Liszt’s 
description of him as the most poetic of mu- 
sicians. 

Schumann (shd'mto), Robert Alexander, Ger- 
man composer, was born in 1810, and died in 
1856. He was at first destined for the law, but 
after overcoming parental opposition abandoned 
it and, on the advice of Friedrich Wieck, began 
the serious study of music. He practised the 
pianoforte too assiduously, and in an excess of 
zeal for technical mastery permanently injured 
his right hand. This made it necessary for him to 
abandon all thought of playing, and turned his 
mind to composition and writing on music. In 
1882 he first met Clara Wieck, the daughter of 
his teacher, and married her eight years later. 
As Clara Schumann she added to her existing 
fame as a great pianist, and was the means of 
familiarizing her husband’s compositions. The 


marriage was a particularly happy one, though 
destined to be of short duration. In 1848 the 
first symptoms appeared of that mental malady 
which was the ultimate cause of Schumann’s 
death, and from that date until his death there 
were several alternations of lucid and clouded 
periods. The disease reached its climax in 1854, 
when the composer threw himself into the 
Rhine. He was rescued by some boatmen and 
conveyed to an asylum, where he passed the 
remaining two years of his life. 

Schumann takes rank among the great com- 
posers by virtue of the beauty, the rhythmic 
vitality, and, above all, by the originality of his 
music. He left works of permanent value in 
orchestral music, chamber music, and particu- 
larly in songs and compositions for the piano. 
As a critic of music he was unrivalled for his 
powers of sympathetic insight. In 1884 he 
founded the Neue Zeitschrift fur Musik, and 
acted as editor for ten years. His contributions 
have been collected into one volume. 

Schuylkill (skdllcil), a river of the United 
States, in Pennsylvania, which rises in the north 
side of the Blue Mountains, runs south-east, passes 
through the confines of Philadelphia, and unites 
with the Delaware 7 miles below that city. It 
is 140 miles in length. 

Schw&bisch-Hall, or simply Hall, a town of 
Wtirttemberg, Germany, in the Kocher valley, 
on the Heilbronn-Krailsheim line of the State 
Railways. There are important salt-works and 
cattle marts, and saline springs are found nearby. , 
Pop. 10,000. 

Schwarz (shvarts), Berthold, German monk, 
born in the first half of the fourteenth century, 
a Franciscan friar of Germany, formerly regard^ 
as the inventor of gunpowder and fire-arms. 
The invention of gunpowder, however, is prob- 
ably at least as old as the time of Roger Bacon 
(died 1292), but Schwarz may perhaps be cred- 
ited with the invention of field-artillery. In 
1880 he was commissioned by the Venetian 
Government to cast some cannons. The price 
agreed upon not being forthcoming, he became 
importunate, and was thrown into prison, where 
it is believed he died in 1884. 

Schwarzburg-Rudolstadt. See Thuringia. 

Schwarzburg-Sondershausen. See Thu- 
ringia. 

Schwarzenberg, Felix Ludwig Johann Fried- 
rich, Prince of, Austrian statesman, born 1800, 
died 1852. He entered the army in 1818, but 
turned to diplomacy, and in 1848 was called to be 
the head of the new Government. His great 
object was to govern Austria as a single state 
in a military and absolute manner — still not 
without some inclination to internal reforms; 
and to establish the preponderance of the 
Austrian power in Germany and Central Europe; 
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and this, after the suppression of the Hungarian 
revolt, he largely succeeded in doing, 

Schwarzenberg, Karl Philipp, Prince of, 
Austrian soldier, born at Vienna in 1771, died in 
1820. He served in the early wars of the French 
Revolution, taking part in the battles of Wiirz- 
burg, Ulm, Austerlitz, and Wagram. He ne* 
gotiated the marriage between Napoleon and 
Maria Louisa. In the campaign of 1812 he com- 
manded the Austrian auxiliary corps in Galicia. 
After Napoleon’s return from Elba he com- 
manded the allied forces on the Upper Rhine. 

Scbweidnitz (shvit'nits), a town of Ger- 
many, in the Prussian province of Silesia, on the 
Weistritz, at the foot of the Rlesengebirge. Its 
manufactures include machinery, woollens, linens, 
furniture, earthenware, carriages, gloves, paper, 
bottles, needles, nuts and screws, and beer. It 
is the centre of a district containing a large 
number of small manufacturing towns, whose 
varied activities include iron-smelting, glass- and 
pottery-making, linen- and cotton-weaving, coal- 
mining, and the manufacture of chemicals. Pop. 
81,000. 

Schweinfurt (shvin'furt), a town of Bavaria, 
on the Main. It was long a free imperial city, 
and has a town-house of 1570, and a g 3 rmnasium 
founded by Gustavus Adolphus. The manu- 
factures include Schweinfurt green, vinegar, beer, 
sugar, flour, machinery, soap, cotton, and bells. 
Pop. 23,000. 

Schwerin, a town of the Republic of Meck- 
lenburg-Schwerin, the republican capital, on the 
Lake of Schwerin. It has a fine old Gothic cathe- 
dral (thirteenth to fifteenth centuries). The 
manufactures consist of machinery, carriages, 
woollen and linen cloth, lacquer, and earthenware. 
Pop. 45,460. 

Schwyz (shvets), a central canton of Switzer- 
land; area, 351 sq. miles. It belongs to the so- 
called forest cantons (Waldstiltter), and is gener- 
ally hilly. The whole canton belongs to the basin 
of the Rhine, less than two-thirds of the surface 
being drained by the Sihl and the Lake of Zurich; 
a third by the Lake of Lucerne, chiefly by means 
of the Muota; and the remainder by the Lake of 
Zug. The chief industry is essentially pastoral, 
cattle being raised on the abundant Alps or 
mountain pastures. There are few minerals, and 
none of economic value, while manufactures are 
almost confined to some cotton and silk spinning 
and weaving, the latter being an important 
cottage industry. 

Schwyz was the most important of the 
cantons which first threw off the yoke of Austria, 
and gave the name to the whole confederation. 
Schwyz is the capital, but Einsiedeln is the 
largest town. The great body of the inhabitants 
are German-spealdng Roman Catholics. Pop. 
(1920), 59,781. 
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Schwyz, a town of Switzerland, capital of the 
canton of Schw 3 rz, at the foot of the Gross Mythen 
(6250 feet). Its port is Brunnen, on the L^e of 
Lucerne. Pop. 9000. 

Sciacca, a seaport of Sicily, in the province 
of Girgenti. Near by are the saline springs of 
Monte San Calogero (ancient Mons Cronttis), 
known to the Romans as Aqtue Larodes, Pop, 
25,000. 

Scise'na, a genus of spiny-finned teleostean 
fishes, forming the t 3 q)e of a family — the Sciae- 
nidse, allied to the sea-perches. The most im- 
portant of the genus is the S, aquila, the maigre 
of the French, whose chief habitat is the Medi- 
terranean. 

Sciatica, a term used in medicine to denote 
a rheumatic affection, in which the pain stretches 
along the course of the great sciatic nerve, that 
is, from the hip along the back part of the thigh 
towards the ham of the leg. There is stiffness 
and pain, increased by any change of tempera- 
ture and moisture, and by any movement in- 
creasing the tension on the nerve. Secondary 
sciatica may be caused by pelvic disease or by 
disease of the hip-joint. 

Scilly Islands (sill), a group of granitic 
islands belonging to England, forming part of 
the county of Cornwall, at the entrance to the 
English Channel, about 30 miles west by south 
of Land’s End. They are granite outliers of the 
highlands of Cornwall, and rise steeply from 
the sea, forming a compact group about 80 
miles in circumference. Only six of the islands 
are of any importance, the remainder (about a 
hundred and forty in number) being mere 
rocks and islets. These six are St. Mary’s, St. 
Agnes, St, Martin’s, Tresco, Bryher, and Samson. 
Samson is uninhabited. Hugh Town, on St. 
Mary’s, is the capital, and has regular steamship 
communication with Penzance, and telegraphic 
and telephonic connection with the mainland. 
Owing to the mildness of the climate (46° F. in 
winter, 50° F. in summer) even palms will 
flourish. There is some fishing, and lobsters 
are sent to London. Area, 6 sq. miles; pop. 
1,750. 

To the Greeks the Scillies are said to have 
been known as the Cassiteridcs (q.v.), but this is 
improbable. In the tenth century they were 
annexed to the English Crown, and were given 
by Athelstan to some monks who were settled 
on Tresco; Henry I transferred them to Tavi- 
stock Abbey. They next passed into private 
hands, but were purchased by Queen Elizabeth 
and annexed to the Duchy of Cornwall. 

Scintillation, the term applied to the twink- 
ling motion of the light of the fixed stars. This 
phenomenon is not observable in planets, except 
occasionally when they are near the horizon. 
Scintillation is due to the earth’s atmosphere. 
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A star is so far off that M is virtually a luminous 
point, and hence sends us a vexy slender pencil 
of light, which is affected by the variations of 
density, &c., in our atmosphere, and by refraction 
is given the appearance of twinkling. Planets, 
on the other hand, are near enough to appear as 
discs, and hence send out a pencil of numerous 
rays which converge upon the retina. The 
number of these rays will make their average 
effect nearly constant. The longer the path of 
the rays through the earth’s atmosphere the 
greater is the tendency to scintillate. As the 
planet Mercury has a very small apparent disc, 
and is only to be seen at a low altitude, it twinkles 
considerably. 

Scio. See Chios. 

Scio'to, a river of Ohio, United States. Its 
general course is south, its length about 220 
miles, and it flows into the Ohio River between 
Portsmouth and Alexandria. It is navigable for 
about 130 miles. 

Sciplo Africa 'nus, The Elder, Publius Cor- 
nelius Scipio Africanus Major, Roman general, 
was born about 237 b.c., died about 183 b.c. In 
210 he took the command of the Roman army 
in Spain, destroyed the Carthaginian power, and 
saved Rome. The Carthaginians recalled Hanni- 
bal from Italy, but the great battle of Zama, 
fought 19th Oct., 202 b.c., resulted in the total 
defeat of the Carthaginians, who, on the advice 
of Hannibal, sought for peace. On his return to 
Rome Scipio was honoured with a triumph, and 
received the surname of Africanus. After this he 
discharged, in a praiseworthy manner, the office 
of censor; but lost the favour alike of the old 
Roman party and the new. After the successful 
close of the war with Antiochus, King of Syria, 
in 189 b.c,, Scipio retired into private life. He 
died in his villa at Liternum, in the same year 
as his opponent Hannibal. 

Scipio Africanus, The Younger, Publius 
Cornelius Scipio iEmilianus Africanus Minor, son 
of L. iEmilius Paullus, the conqueror of Mace- 
donia, and adopted son of P. Cornelius Scipio, 
the son of Scipio Africanus Major, born about 
187 B.C., died in 129 b.c. In 152 b.c. he accom- 
panied the consul Lucius Licinius Lucullus to 
Spain as military tribune, and in 149 b.c., on the 
outbreak of the third Punic War, commanded 
in Africa under the consul M. Manlius Nepos. 
His services were so important that in 147 b.c., 
contrary to the usual custom, not being of the 
legal age, he was unanimously chosen consul and 
leader of the forces against the Carthaginians. 
In 146 b.c. he took, and by command of the 
Senate burned Carthage, for which he was 
honoured with a triumph at Rome and with the 
surname of Africanus. In 142 b.c. he was elected 
censor, and in 184 b.c. entered on his second 
consulship, in order to put an end to the war with 
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Numantia in Spain. For his conquest of this 
powerful city a triumph was decreed to Scipio, 
and he received the surname of Numantinus. 
He soon, however, became very unpopular, on 
account of his opposition to the agrarian laws of 
Tiberius Gracchus. He was found dead in his 
bed, having probably been murdered by Carbo. 

Scissor-bill, or Skimmer (Rhynchops), a 
genus of Laridse or gulls, so named from the pos- 
session of an elongated beak of compressed form, 
the lower mandible exceeding the upper one in 
length, and shutting into the latter somewhat 
after the fashion that the blade of a knife does 



Scissor-bill or Skimmer {Rhynchops nigra) 


into its handle. It is used for scooping up water 
and mud to secure small animals as food. There 
are five species, one (R. nigra) native to the 
eastern part of the United States, two to South 
America, one to Africa, and one to South Asia. 

Scitaminese, a common name often used to 
include several closely allied natural orders of 
monocotyledons, viz. the Musacese (bananas), 
Marantacese (arrow-roots), Cannacesc (Indian- 
shot family), and Zingibcraccse (gingers). 

Sclerotinia, a large genus of ascomycetous 
Fungi, group Discomycetes, closely related to 
Peziza, but distinguished by producing, at one 
stage of the life-history, a solid tuberous hiber- 
nating structure called a schrotium; from this 
later the cup-shaped ascus-fruits (apothecia) 
arise. Several species are important or interest- 
ing parasites. S. sclerotiomm attacks and kills 
potato, French bean, turnip and swede, cucum- 
ber, &c.; S. trifoliorum destroys clover, lucerne, 
and sainfoin; and S. Fuckeliana (especially in 
the conidial stage known as Botrytis cinerea — see 
Boirytis) causes damage to the vine and many 
other plants. S. Vaccinii infects the berries of 
cow-berry and other species of Vaccinium. Its 
conidia emit a strong scent of almonds, and are 
carried by insects to Vaccinium flowers; if 
deposited on the stigma, they produce hyphse, 
which grow down the style into the ovary just 
like pollen-tubes, the result being the formation 
of a sclerotium in place of the normal berry. 
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Scolopac'inflD, the sub-family of birds to 
which the snipe and woodcock belong. It is a 
subdivision of the plover family (Charadriids). 

Scone (sk5n), a village of Perthshire, Scotland. 
The parish comprises New Scone and Old Scone, 
the former being a modem village of 2800 in- 
habitants. In the eighth century Scone was the 
capita] of Pictavia, one of the four kingdoms into 
which modern Scotland was then divided. Under 
Kenneth Forteviot became the capital of the 
kingdom, but Scone was the keeping-place of 
the Stone of Destiny. See Cormaiion Chair. 

Scopaa, a famous Greek sculptor working 
under the influence of the Doric school, who 
flourished in the first half of the fourth century 
B.c. He executed much of the sculpture for the 
temple of Athena Alea at Tegea, and part of 
those on the Mausoleum at Halicarnassus, of 
which some parts are in the British Museum. 
The well-known Demeter of Cnidos may be an 
original by Scopas, and shows the emotional 
intensity which marks his work. The Niobe 
group, sometimes attributed to him, may be by 
Praxiteles, or of later date. 

Scoresby, William, British Arctic explorer, 
born at Cropton, in Yorkshire, 1789, died in 
1857. He made his first voyages with his father, 
and in 1811 he was appointed to succeed him as 
captain of the Resolution. Through information 
communicated by him to Sir Joseph Banks, the 
Government was induced in 1817 to fit out an 
expedition under Sir John Ross to discover the 
north-west passage. In 1820 Captain Scoresby 
published a work entitled An Account of the 
Arctic Regions^ with a History and Description 
of the Northern Whale-fishery, which established 
his reputation as one of the most original ob- 
servers and scientific navigators of the day. In 
1825 he took holy orders, and was afterwards 
vicar of Bradford. He wrote several treatises 
on magnetism, dealing especially with its relation 
to navigation. 

Scorpion, the name of animals of the class 
Arachnida (which includes also the spiders, ticks, 
and mites), order Scorpionidea, the largest of 
their class, save the marine king-crabs (Xiphos- 
ura). Scorpions have an elongated bc^y, and 
a long slender tail formed of six joints, the last 
of which terminates in a curved, sharply pointed 
sting, which effuses a poisonotis liquid. This 
sting gives rise to excruciating pain, usually 
without redness or swelling, except in the glands 
of the arm-pit or groin. It is very seldom, if ever, 
fatal to man. The animal has four pairs of 
walking-legs borne by the thorax or chest- 
segments. The head carries a pair of small 
nippers (chelicerae), and a pair of large pincers, 
with which the prey*— chiefly insects and spiders 
— is seized, to be afterwards killed by the sting. 
Breathing is effected by four pairs of lung-books 


opening on the under side of the abdomen, 
lliere are from six to twelve simple eyes on the 
upper side of the carapace. Scorpions generally 
live in dark places, and under stones. They are 
found in the south of 
Europe, in Africa, in the 
East Indies, and in South 
America. The scorpions 
are first represented in a 
fossil condition in the 
Silurian period. The book 
scorpions (Cheliferidse) are 
so named from their close 
outward resemblance to 
the true scorpions. The 
book scorpions are, how- 
ever, of minute size, and 
are included in another 
order (Chernetidea) of the 
class Arachnida, whilst 
they want the jointed tail 
of tbe true scorpions. They 
are generally found living 
amongst old books. 

Scorpion-fish, or Sea-scorpion (Scorpaena), 
a genus of carnivorous spiny-finned teleostean 
fishes, family Scorpeenidae. The spines of one 
of its dorsal fins are provided with poison- 
glands. These fishes are found in most seas, 
some of them at great depths. 

Scorpion-fly (Panorpa), a genus of insects of 
the order Neuroptera, or net-wings. The male 
in the common species (P. communis) has the 
last few joints of the abdomen attenuated, and 
capable of extensive motion. When at rest this 
tail is curled over the back. 

Scorpion-shell, or Spider-shell, the name 
given to the shells of certain sea-snails of the 
family Strombidse, from the projecting spines 
on the shells. They are chiefly found in the Indian 
and Chinese Seas. 

Scorzone'ra, a genus of plants of the nat. 
ord. Compositse, sub-ord. Cichoracese, with yellow 
or rose-coloured flowers. The species, which are 
numerous, are chiefly indigenous to Southern 
Europe and the East. The common Scorzonera 
(S. Hispanica), a native of Spain and the south 
of Europe, has long been cultivated in English 
kitchen-gai^ens for its edible roots. 

Scot, Reginald or Reynold, English writer 
against the belief in witchcraft, alchemy, astrol- 
ogy, and other prevalent superstitions of his 
time, bom about 1588, died 1599. The work on 
which his reputation is founded is entitled The 
Discoverie of Witchcraft, and was published in 
1584. By order of James 1 the first edition of the 
book was burned by the common hangman, and 
the king replied to it in his Demonology. Refuta- 
tions were ateo published by Meric Casaubon, 
Joseph Glanvil, and others. 
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Scoter, or Surf Dudu; (Oedemia), a genus of 
sea-ducks. The most familiar species is the 
common or black scoter (O. nigra). The upper 
mandible is marked on its dorsal surface by a line 
of orange colour. The scoter occurs in the Arctic 
regions in summer, but comes south^vards to 
the British coasts in winter; also to the Azores 
and Mediterranean. 

Scotland, Kingdom of, geographically, the 
northernmost portion of the Island of Great 
Britain, comprising the mainland and the 
adjacent islands (or Hebrides, including the 
Orkney and Shetland groups, Lewis and Harris, 
and St. Kilda). 

Area and Population , — 


Tummel, tributaries of the Tay, run south, the 
Findhom and Spey north-east to the Moray 
Firth, the Spean west to Loch Linnhe, and the 
Dee east to the North Sea. Along the coast there 
are many remarkable fjords (Lochs Long and Goil, 
Fyne, Linnhe, and the Moray Firth), and lakes 
of surpassing beauty are found in Lochs Awe, Tay, 
Ericht, Maree, Shiel, Lomond, and Katrine. 
The Islands of Skye and Mull, and some smaller 
islands separated from the mainland by drowned 
river valleys, are of basaltic structure; Staffa is 
famous for the natural erection of columnar 
basalt known as Fingal’s Cave; the Outer 
Hebrides are, like the Lofodens of the Norwegian 
coast, wind-swept, treeless islands with bare. 


County* 

Area in 
Statute Acres. 

Population, 

1911. 

Population, 

1921. 

I Aberdeen 

1,261,521 

312,177 

300,980 

2 Argyll 

1,990.472 

70,902 

76,856 

3 Ayr 

724,523 

268,337 

299,254 

4 Banff 

403,053 

61,402 

57,293 

5 Berwick . . 

6 Bute 

292.53s 

139,658 

20.643 

18,186 

28.39s 

33,711 

7 Caithness 

43^,833 

32,010 

2^284 

S Clackmannan 

34,927 

31,121 

32,543 

9 Dumbarton 

157,433 

136,233 

150,80 s 

lb Dumfries 

686,302 

78,825 

75,365 

I j East Lothian (Haddington) 

170,071 

43.254 

47,487 

12 Fife 

322,844 

267,733 

292,902 

13 Forfar 

14 Inverness 

559,037 

2,695,004 

281,417 

87.272 

270,950 

82,446 

1 5 Kincardine 

244,482 

41 ,008 

41,779 

1 6 Kinross . . 

52410 

7.527 

38,367 

7 963 

17 Kirkcudbright . . . . . . 

575,832 

37,156 

18 Lanark 

562.821 

1,486,118 

1 >539,307 

19 Midlothian (Edinburgh) 

234,325 

507,666 

506 378 

20 Moray (Elgin) . . 

304,931 

43,427 

41,561 

21 Naim 

104,252 

9,319 

8,790 

22 Orkney 

240,847 

25,897 

24,109 

23 Peebles 

222,240 

15,258 

15,330 

24 Perth 

1,595,802 

124,342 

125,515 

25 Renfrew . . 

153,332 

279,066 

298.887 

26 Ross and Cromarty 

1,977,248 

77,364 

70,790 

27 Roxburgh 

426,028 

47,192 

41,989 

28 Selkirk . . . . , . . . 

170.793 

24.601 

22,606 

29 Shetland . . . . . . . . 

355*3*9 

27,911 

25,520 

30 Stirling 

288,842 

160,991 

161,726 

31 Sutherland 

1,297.914 

20,179 

17,800 

32 West Lothian (Linlithgow) 

76,861 

80,161 

83,966 

33 Wigtown 

311,984 

31.998 

30,782 

Scotland ^ 

19,070,466 

4,760,904 

4,882,288 


See the articles under counties, towns, rivers, islands and lochs, &c. 


Physical , — ^There are three main divisions: 
(1) Highlands, (2) Midland Valley, and (8) 
Southern Uplands. 

(1 ) Highlands . — ^The Highlands lie north of the 
Highland Boundary Fault, which extends in 
a north-easterly direction from Dumbarton to 
Stonehaven, and are subdivided into a northern 
and a southern region by Glenmore (Great Glen), 
which is occupied by Lochs Ness, Oich, and 
Lochy; these are connected to form the Cale- 
donian Canal. The highest part of the Highlands 
extends between Ben Nevis (4400 feet) and Ben 
Maodhui (4800 feet), and the main drainage 
radiates from this district: the Garry and the 


worn-down, rounded hills. Economic, — ^Re* 
latively, the Highlands are poor, but the shooting 
and trout- and salmon-fishing attract many 
visitors, and towns are usually devoted to catering 
for tourists and to fishing. Whisky-distilling is 
an important industry, in which Campbeltown 
is prominent. The soil is poor and the rainfaU 
heavy; agriculture does not flourish, and the 
land is largely devoted to deer forests. (These 
are not wooded areas but open, treeless moors.) 
In recent years all these factors have contributed 
to the rapid depopulation of the Scottish High- 
lands; they have been unable to maintain their 
population in face of the competition of other 
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areas of the kingdom which can alford modem 
standards of comfort, and where the conditions 
of life are somewhat easier. There is no coal, 
but the abundant water-power of the innumerable 
burns and streams may yet be utilized for the 
provision of hydro-electric power. Internal 
communication is slow, and transport is costly; 
development is hindered by the rugged, hilly, 
inhospitable nature of the country, which is 
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dilBcult of access; no industries of any im- 
portance have been developed, and although the 
fishing-grounds off the coast are good, the 
markets are remote. Abundant pasturage is 
provided for sheep, and on this industry, viith 
some cattle, agricultural interests are mainly 
concentrated. The crofters (the peasants of the 
Highlands) generally are owners of their small- 
holdings. They raise sheep and grow small 
quantities of oats and potatoes. Great quarries 
of grey granite exist at Aberdeen, and at Peter- 
head red granite is worked. 

1 Scottish Highlands are the oldest part of the British 
Isles; they represent a fragment of the ancient continent of 
ArctUt which extended from Scandinavia, throtwh Sco^nd, 
to eastern North America, and included Greenlrad and the 
lost land of which Iceland forms a vestige. The Highlands 
region is a dissected plateau, and the * mountains* are 
residual inountains, formed by the carving out of the softer 
rocks by nvers and other agents of denudation. 

(2) The Midland Valley , — ^Extending between 
the Highland Boundary Fault and the line of 
faulting running from Girvan north-eastwards 


to Dunbar (the Southern Boundary Fault) lies 
a rift-valley, 50 miles wide, comprising mar- 
ginal areas of Old Red Sandstone, and a central 
region of Carboniferous Limestone with rich 
stores of coal, iron ores, and oil-shales, which 
give to the valley its importance as the indus- 
trial and the wealthiest and most densely 
populated area of all Scotland. The hills include 
the Sidlaw and Ochil Hills and Campsie Fells in 
the north, and the Pentland and Lanarkshire 
Hills in the south. The denuded stumps, or necks, 
of old volcanoes are prominent, such as Ailsa 
Craig, Dumbarton Rock, Edinburgh Castle Rock, 
the Bass Rock, and North Berwick Law. Eco- 
nomic. — ^The chief coal-fields are in Lanarkshire, 
Ayrshire, and in Fife, beside the Firth of Forth. 
The Fife coal-field feeds the linen industry of 
Fife, which centres around Dunfermline, and the 
linoleum industry of Kirkcaldy, which (with 
Burntisland) is the outlet of the Fife coal area. 
In Lanarkshire the coal-fields were the most 
easily worked, and as a consequence they were 
more quickly developed. Glasgow, the seat of 
the greatest shipbuilding industry in the world, 
was originally a bridge-town, but the deepening 
of the Clyde enabled ocean-going steamers to 
reach it, and the exploitation of the mineral 
wealth of Lanarkshire, and the development of 
the New World, have made it the second city of 
the empire. Ardrossan, Troon, and Ayr are 
outlets for the Ayrshire coal-field. (See Paisleys 
Greenock; Port-Glasgow; Dumbarton; &c.) The 
iron industry of the west of Scotland is largely 
maintained by the import of ores from Spain and 
Algeria; the local deposits are practically ex- 
hausted. There are large chemical and metal- 
lurgical industries. Bathgate is the centre of 
paraffin distillation from shale, and Airdrie, 
Coatbridge, Hamilton, Wishaw, and Falkirk are 
iron-smelting localities. Edinburgh (with Leith, 
as port) is the capital of Scotland, and is con- 
sidered one of the finest cities of Europe. 

(8) Southern Uplands , — ^This region rises 
steeply from the Midland Valley, and extends 
southwards to the line of the Cheviots and the 
Solway Firth. It is a broken plateau of rounded, 
grassy hills, furrowed by river valleys, but there 
are lowland regions in the south and south-east. 
The Southern Uplands average 1000 feet in 
altitude, and are lower than the Highlands. 
Economic , — ^They form one vast sheep-run, which 
has given rise to the famous woollen industries 
of Dumfries, Peebles, Galashiels, Selkirk, Jed- 
burgh, Hawick, and the Tweed Basin generally. 
In the centre rise the Clyde, Tweed, Annan, and 
Nith. Galloway and lower Ayrshire are noted 
for cattle and dairy produce. 

The Isolated character of the Highland vaUeys 
led to the maintenance of the clan system and 
of a patriotic spirit, which found expression in a 
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long continued loyalty to the House of Stewart. 
The moorland characteristics of the Southern 
Uplands have caused a certain sparseness in 
population; this cut the Anglo-Saxon kings off 
from the control of the Lothians, and so led to 
their abandonment to the Scottish Crown. 

Political Constitution, — The 


did not come into existence until the eleventh 
century. Our earliest information belongs to 
the period of the Roman invasions, and Roman 
writers distinguish between two races of inhabi- 
tants. The population south of the line of the 
Forth and Clyde was Brythonic or British, and 


Parliament of Scotland anciently 
comprised all who held any por- 
tion of land, however small, from 
the Crown by tenure of military 
service, till the reign of James VI, 
when the small barons or free- 
holders were excused from at- 
tendance in person, ‘ two or more 
wise men’ being deputed from 
each county in proportion to its 
size. Its powers were nominally 
extensive, but the supreme power 
was virtually in the king, who by 
his influence often entirely con- 
trolled its proceedings. The 
Parliament in the whole consisted 
of three estates — ^the nobility, the 
clergy (consisting of bishops, 
abbots, and priors), and the lesser 
barons, or representatives of shires 
and burghs. When Presbyteri- 
anism was formally ratified by law 
after the Revolution of 1688, the 
ecclesiastical estate ceased to have 
a place in Parliament. Every 
measure brought before Parlia- 
ment was previously prepared by 
a committee, styled the Lords of 
the Articles, chosen from each of 
the three orders, but in effect little 
better than royal nominees. Be- 
fore the Union there were four 
great officers of state — ^the Lord 
High Chancellor, the High Trea- 
surer, the Lord Privy Seal, and 
the Secretary; and there were 
also four lesser officers — ^the Lord 
Clerk Register, the Lord Advo- 
cate, the Treasurer-Depute, and 
the Justice-Clerk. Previously to 
the era of the Revolution the 



Privy Council of Scotland as- 
sumed inquisitorial powers, and even torture 
was administered under the sanction of its 
authority. The number of peers in the Scottish 
Parliament was eventually 160, and of commons 
155, and all sat in one House, and voted pro- 
miscuously. At the union of the kingdoms the 
political system of Scotland was almost entirely 
incorporated with that of England. See Bri- 
taiUf Parliament, 

History: (1) The PeHod of Fomafron.—The 
Kingdom of Scotland, in the historical sense, 


was allied in blood to the Welsh and to the 
Continental Gauls, whom Caesar called Celts. 
The tribes who lived farther north were known 
to the Romans as Caledonians and to the Britons 
as the people of Albion. The Caledonians or 
Albans were later distinguished into Goidels 
(or Gaels) and Piets. The Gaels were of a similar 
stock to the British, and, since the eighteenth 
century, British and Gaels have alike been 
termed * Celtic’. This usage originated in the 
discovery of an affinity between the language of 
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Britanny and those of the Welsh and the Scottish 
Highlanders, and it has become universal. It 
is, however, necessary to distinguish between 
the Brythonic Celts of Wales, Cambria, and 
Strathclyde, and the Goidelic Celts or Gaels of 
the Northern Highlands. The identity of the 
Piets is one of the standing puzzles of Scottish 
history, and the controversy is familiar in the 
opening chapters of Scott’s Antiquary. Many 
guesses have been made, and it has even been 
surmised that the Piets were non-Aryan, but 
the orthodox theory is that of W. F. Skene, who 


argued that they were Goidelic Celts, and that 
their langu^e was Gaelic. They certainly spoke 
Gaelic in historical times, but, at an early date, 
there was sufficient difference between the 
speech of Piets and Gaels to attract the attention 
of contemporary observers, and St. Columba 
found it necessary to employ an interpreter in 
Pict-land. (See section Ethnology.) 

Two invasions of North Britain took place 
in the end of the fifth and the middle of the 
sixth century. Somewhere about a.d. 600 a 
body of Goidelic Celts, known as Scots, crossed 
firom Ireland and founded the Kingdom of 
Dalriada or Scotland, the area of which corre- 
sponded roughly with the modem county of 
Argyll. About 547 the Anglian king, Ida, 
founded the Kingdom of Bemicia, which ex- 
tended from the Tees to the Firth of Forth, and 


expelled the British from the south-east of 
m^em Scotland, the district known historically 
as Lothian. The amalgamation of the four 
peoples, British, Scots, Piets, and Angies, into 
one kingdom was a very slow process. The 
foundation of the ultimate union of Scots and 
Piets was laid by the missionary labours of St. 
Columba. Coming from Ireland in 563 to the 
already Christian kingdom of Dalriada, he was 
given the Island of Iona as a centre for his 
missionary work, and he and his followers 
Christianized Pict-land. The Christian religion 
had long before been introduced among 
the British of Strathclyde, and also 
among a tribe of Piets who lived in 
Galloway, where St. Ninian laboured in 
the end of the fourth century, and a 
Christian revival, under St. Kentigern, 
was contemporary with the mission of 
Columba. The work of Columba and his 
followers was done chiefly in Pict-land 
and among the Angles of Lothian. The 
Columban missionaries in Lothian were 
expelled after the victory of Roman 
Christianity at the Synod of Whitby 
(664), but they created a link between 
Scots and Piets until, in 710, Nectan, 
King of the Piets, accepted the Roman 
usages. His successor, Angus macFergus 
(731-761), the greatest of the Pictish 
monarchs, ravaged and subdued Dal- 
riada, and its fortunes are obscure until 
the middle of the ninth century, when 
the menace of the Scandinavians led to 
the union of Scots and Piets. The North- 
men began to make their raids about 
794, and about 885 these raiders began 
to develop permanent settlements along 
the coasts and in the western islands. 
The actual occasion of the union of Piets 
and Scots (844) was a Scandinavian attack 
upon Pict-land, for Kenneth macAlpin, 
King of the Scots (i.e. of Dalriada), seized the 
opportunity of Pictish weakness to establish his 
rule over the Piets. It was not, however, a mere 
conquest, for Kenneth macAlpin had claims by 
maternal descent (which were recognized by the 
Piets) to the Pictish throne, and the influence 
of religion had again become a force in favour 
of unity, for, since the seizure of Iona by the 
Northmen, Dunkeld had become the ecclesiastical 
centre of both kingdoms. 

The amalgamation of Lothian and of Strath- 
clyde with Alban (the kingdom of Piets and 
Scots) was delayed for two centuries. The 
British kingdom, attacked by Angles, by Piets, 
and by Northmen, was generally in practical 
dependence upon one or other of its neighbours, 
and in 1018 Duncan, a grandson of Malcolm II, 
King of Alban, became King of Strathclyde, 
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and on his accession to Alban in 1034 united 
both kingdoms. The Angles of Lothian retained 
their separate existence, as part of an English 
kingdom, until the same period. During the 
greatness of the Kingdom of Northumbria in 
the seventh century, the Angles threatened the 
independence of the Piets until in 685 Ecgfrith 
of Northumbria was defeated at Nectansmere 
(Dunnichen, in Forfarshire), a battle which 
proved the death-blow of Northumbrian great- 
ness. After the union of the Piets and Scots, 
the English and the Scots of Alban were alike 
occupied in resisting the Northmen, and they 
once or twice acted in concert, but the con- 
solidation of England under the successors of 
Alfred the Great roused alarm, and in 937 
Constantine III of Alban allied with the Danes 
in an attack upon the English, but was defeated 
by Athelstan at Brunanburh, the site of which 
is uncertain. Successive monarchs of Alban 
tried to add Lothian to their dominions, but it 
was not until 1018 that Malcolm II won, at 
Carham, near Coldstream, a battle which led to 
its annexation. His successor, the Duncan of 
Shakespeare's Macbeth, united the whole of the 
historical Kingdom of Scotland in 1034, but his 
reign of six years was unfortunate, and he was 
slain in battle by his own general, Macbeth, 
who, through his wife, had a claim to the throne. 
Macbeth was probably in alliance with an inde- 
pendent Scandinavian chief, Thorfinn, who ruled 
in Caithness, Sutherland, and the Orkneys, and 
his power lasted until Thorfinn’s death in 1057. 
In that year Macbeth was defeated and slain 
at Lumphanan, in Aberdeenshire, by Duncan’s 
son Malcolm, who had been living in exile in 
England. 

Shakespeare’s Macbeth is apt to give an entirely erroneous 
impression of both Duncan and Macbeth. Duncan was 
actually a young man at the time of his death} and Macbeth, 
as a king, was vigorous, strong, merciful and just, and is the 
first Scottish king to appear in ecclesiastical records as a 
patron of the church. 

(2) The Period of Consolidation , — The reign of 
Malcolm III (Canmore, i.e. ‘ Big-head ’) marks 
the beginning of a new era in Scottish history. 
The kingdom was now geographically homo- 
geneous, although the actual boundary-line 
between Scotland and England was not settled 
until the lapse of another century, but it was not 
organized, and the central power was very weak. 
The next two centuries saw the development of 
a system of administration, civil and ecclesiasti- 
cal, based on Anglo-Norman models. This 
development followed the marriage of Malcolm 
III to the Saxon princess Margaret, who had 
fled from England after the Norman Conquest, 
During Malcolm’s reign Scotland continued to 
be a Celtic kingdom, but the queen introduced 
English manners and customs, and she initiated 
great changes in the Scottii^ Church which. 


though not in any way antagonistic to the 
Papacy, was entirely out of touch with it, 
followed its own customs and usages, and was 
practically unorganized. There was only one 
bishop of the Scots, and his authority must have 
been confined to the region near St. Andrews, 
which had become the ecclesiastical capital. 
The reforms actually effected by Queen Margaret 
were slight, but her work was continued by her 
sons. After Malcolm’s death in 1093 there was 
a Celtic reaction, but during the reigns of 
Margaret’s three sons, Edgar (1097-1 107L 



Alexander I (1107-24), and David I (1124-53) 
(q.v.), all of whom were Anglo-Norman in sym- 
pathies and interests, Scotland adopted English 
manners and institutions, and the English lan- 
guage spread from Lothian into other districts. 

The anglicization of Scotland was the result 
of three main causes. In the first place, the court 
became Anglo-Norman, the administration of 
the country came to be conducted by officials 
similar to those who administered the Kingdom 
of England, a new code of law was gradually 
evolved on English models, and the land system 
was reorganized in accordance with the principles 
of English feudalism. Large tracts of land were 
given to members of great Anglo-Norman 
families, and the nobility of Scotland became 
Anglo-Norman in blood, or in manners and 
customs. In the second place, the Church waa 
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organized on the English model and brought into 
intimate relations with Rome by the division 
of the countiy into dioceses, and most of the 
early bishops were Englishmen. The old Scottish 
order of monks, the Culdees, was gradually 
suppressed, and the recognized monastic orders 
were introduced, and were so richly endowed 
by David 1 that his successor, James I, after- 
wards described him as ** ane sair sanct for the 
Crown But the object of David was not 
entirely religious, for the new monks were 
Englishmen, and were used as pioneers of Anglo- 
Norman civilization in Celtic Scotland. In the 
third place, the growth of trade and the rise of 
burghs founded on English models brought 
English merchants to settle in the towns and 
spread the English tongue. This Anglo-Norman 
conquest of civilization and language continued 
through the reigns of the successors of David I — 
Malcolm IV (1153-65), William the Lion (1165- 
1214), Alexander II (1214-49), and Alexander 
III (1249-86). It met with violent opposition 
from the Celtic population, especially in Moray 
and Galloway, and from the death of Malcolm 
III to the end of the reign of Alexander II there 
was a series of revolts, some of which were diffi- 
cult to suppress. But the centralization of 
authority in the hands of a succession of able and 
vigorous monarchs ultimately gave complete 
victory to the policy of the dynasty of Malcolm 
Canmore, and in the reign of Alexander III the 
royal power was acknowledged even in the 
districts of Ross, Argyll, and Galloway. The 
Western Islands, which had been long under 
Norwegian rule, were recovered after the battle 
of Largs (1263). 

By Western Islands is meant all the Hebridean 
Islands except Orkney and Shetland. These were 
known in Norse as the Sudreys and the name lives 
to-day in Sodor (diocese of Sodor and Man). 

Anglo-ScoUish Relations, — Great importance 
attaches to Anglo-Scottish relations during this 
period. The process of anglicization was con- 
ducted by monarchs who, in spite of their English 
sympathies, were determined to maintain the 
independence of their kingdom. Attempts by 
the sees of Canterbury and York to assert 
supremacy over the Scottish Church were suc- 
cessfully resisted, and in 1188 a Papal decision 
was obtained that the Church in Scotland owed 
obedience only to Rome. This decision was 
followed in 1225 by permission to hold a Pro- 
vincial Council annually. The political relations 
between the two countries were complicated by 
the circumstance that the kings of Scots, from 
Malcolm III to Alexander III, possessed lands 
in England, for which they did homage to the 
English sovereign. The homage so rendered was 
thus ambiguous, and the importance of the ques- 
tion was increased by the marriage of David 1 


to the heiress of the earldoms of Huntingdon 
and Northumbria. Only the former claim was 
admitted, and the ambition of obtaining pos- 
session of Northumberland determined the policy 
of David 1 and William the Lion. David’s 
intervention in the English Civil War in the 
reign of Stephen gave him a temporary hold of 
Northumberland, but the accession of Henry II 
put an end to this tenure, and it was in an effort 
to recover it that William the Lion invaded 
England in 1174 and was made prisoner. By 
the Treaty of Falaise he was compelled to ac- 
knowledge English supremacy over the Kingdom 
of Scotland, but this agreement was cancelled 
by a bargain made with Richard I in 1189, and 
the Scottish kings continued to do a homage 
which was capable of more than one interpre- 
tation. 

(8) The War of Independence^ 1286-1343 . — 
A new importance began to attach to the question 
of homage when Alexander III died in 1286, 
leaving as his heiress an infant grand-daughter 
Margaret, the Maid of Norway. Her accession 
was endangered by the ambition of the Anglo- 
Scottish families of Balliol and Bruce, both of 
which were related to the Crown, and the Scots 
welcomed a proposal of Edward I of England 
to marry the child queen to his eldest son. The 
relations between the two countries had long 
been peaceful and friendly, and Scotland, which 
was becoming united and prosperous, was glad 
to escape the danger of civil war. An agreement 
was made at Birgham in 1289, but the Maid of 
Norway died in the following year, and Edward I 
then put forward a claim to the overlordship of 
the kingdom, and asserted his right, as Lord 
Paramount, to decide among the rival candi- 
dates for the throne. He decided in favour of 
John Balliol, who, by the rule of primogeniture, 
stood nearer the throne than Robert Bruce. 
From 1292 to 1296 Balliol governed Scotland as 
a vassal-king. He found his position ignominious, 
and, making an alliance with France, he repu- 
diated the English overlordship, whereupon 
Edward invaded Scotland (1296), captured 
Berwick-on-Tweed (where he was guilty of a 
massacre), defeated a Scottish army at Dunbar, 
received the surrender of Balliol, and overran 
Scotland. He claimed the kingdom as the for- 
feited property of a contumacious vassal, de- 
stroyed or removed many of the records, carried 
off the Stone of Destiny or Coronation Stone 
(see Scone), and left Scotland under English 
military occupation. So far he had been dealing 
with the Anglo-Norman nobility of Scotland, and 
the people, deserted by their natural leaders, 
had been unable to resist; but in 1297 they found 
a leader in Sir William Wallace (q.v.), who, as 
the commander of * the Army of the Commons 
of Scotland’, completely defeated the English 
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at Stirling Bridge, and during 1297-8 was 
Guardian of Scotland. Edward in person de- 
feated Wallaoe at Falkirk in 1298, but fresh 
Guardians were elected, and the struggle con- 
tinued until 18(14-5, when Edward, whose at- 
tention had been distracted by domestic diffi- 
culties and a French war, seemed to have subdued 
Scotland. A renewal of hostilities was not long 
delayed. In Feb., 1306, Robert Bruce, the 
grandson of the original claimant of that name, 
and John Comyn, who represented the Balliol 
claim, met at Dumfries to adjust their rival 
pretensions, obviously with a view to fresh 
resistance. In the course of an angry discussion 
Bruce stabbed Comyn, who was immediately 
dispatched by Bruce’s followers. The murder 
compelled Bruce to raise the standard of re- 
sistance almost immediately, and in unfortunate 
circumstances, for Comyn had been killed in a 
church, and the new leader was excommunicated. 
He was hastily crowned, and was defeated at 
Methven in June. Until the spring of 1807 he 
was a hunted fugitive, but a victory at Loudon 
Hill on 10th May was the turning-point in his 
career, and on 7th July Edward I died near 
Carlisle. The weakness and inaction of Edward 
II enabled Bruce to defeat his Scottish enemies, 
the partisans of the murdered Comyn, and with 
the help of the Black Douglas to recapture the 
castles and strongholds held by English gar- 
risons. At Bannockburn, on 24th June, 1314, 
he completely defeated Edward II in person, and 
from that day the independence of Scotland was 
safe. Its safety was due not only to the leader- 
ship of Wallace and Bruce, but also to the 
determination of the people of Scotland that the 
country should be free. The absolute inde- 
pendence of Scotland was acknowledged in the 
Treaty of Northampton (1828). Within four 
years it was again in jeopardy. Bruce died in 
1329, and his heir, David II (1329-71), was a 
boy. Edward HI of England was ambitious of 
restoring the military reputation of England; 
there were disputes about the execution of the 
treaty, and in Aug., 1832, an English army, sent 
to place Edward (son of John) Balliol on the 
throne as a vassal king, defeated the Scots at 
Dupplin. The position of Edward Balliol soon 
became impossible, and he fled to England in 
December, but the war continued; the English 
obtained possession of the whole of the south 
of Scotland, and Edward III marched as far 
north as Elgin. The assertion of a claim to the 
French throne, however, diverted the activities 
of the English king, and the Scots by 1843 had 
recovered the greater part of the lost territory, 
and had brought back David II from exile in 
France. This period may be taken as the close 
of the War of Independence, for the freedom of 
the country was never again in grave danger. 

VOL. X. 


(4) The Franco-ScoUish AJUance.-^ohn Bal- 
liol’s original defiance of Edward I had been 
made in reliance on French help, but the French 
gave no assistance in the time of Wallace, and 
they deserted Bruce entirely. The ambition of 
Edward III, however, drove Scotland and 
France into an active partnership; the French 
helped the Scots in the struggle which began in 
1382, and the Scots, declining an English offer 
to restore all Scottish territory in their hands, 
made common cause with the French. This 
decision was repeated on several later occasions. 



and Scotland was involved in the various phases 
of the Hundred Years* War. The first Scottish 
intervention on behalf of France led to a defeat 
at Nevilk’s Cross, near Durham, in 1846, and 
the capture of David II, who, on his release, tried 
in vain to persuade the Scots to desert France 
and to accept a son of Edward III as heir to the 
throne. David was succeeded by his nephew, 
Robert II (1871-90), son of Robert Bruce’s 
daughter Marjory, who had married the High 
Steward of Scotland. He was the first king of 
the House of Stewart. Robert II and his son, 
Robert III (1890-1406), were feeble old kings, 
and their reigns were marked by internal dis- 
orders as well as by the usual conflicts with 
England. The eldest son of Robert III (the Duke 
of Rothesay) died mysteriously in 1402, and his 
brother .Tames was captured by the English on 

260 
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his way to France. The first years of his reign 
(1406-87) were spent in captivity. His uncle, 
the Duke of Albany, was R^nt of Scotland, 
and the regency was memorable for the founda- 
tion of the University of St. Andrews and for 
the suppression of a rebellion of Donald of the 
Isles at Harlaw. When James was released after 
the death of Henry V, he had a hard task in 
reducing the country to order. His reign, how- 
ever, witnessed the most important decade of the 
Franco-Scottish alliance (1421-81), when Scot- 
tish troops took a great part in the initial stages 
of the French recovery from the conquest of 
Henry V. James was murdered by discontented 
nobles in 1487, but his policy (after a troubled 
minority) was continued by James II (1437-60). 
The events of the War of Independence and the 
forfeiture of partisans of the English cause had 
led to the rise of noble families whose power 
constituted a menace to the Crown. The greatest 
of these families, the House of Douglas, was 
suppressed by James II (q.v.), and the royal 
authority was greatly increased. Meanwhile, 
the recovery of lands held by the English was 
progressing. In 1460 James was killed while 
besieging Roxburgh, which (apart from Berwick- 
on-Tweed) was the only Scottish stronghold 
held by the English, but the castle was taken 
immediately after his death. In the minority of 
his son, James III (1460-88), Scottish inter- 
vention in the Wars of the Roses culminated 
in the temporary restoration of Berwick, and 
through the young king’s marriage with Margaret 
of Denmark, Orkney and Shetland were at last 
added to Scotland. A reign which began hope- 
fully was ruined by quarrels in the royal family 
and by the jealousy shown towards the king’s 
favourites by the nobility, and James met his 
death in a rebellion. (See James III,) The reign 
of his son, James lY (1488-1513) was the Golden 
Age of mediaeval Scotland. There was great 
commercial prosperity, and James built a 
Scottish navy. In 1508 he married Margaret, 
daughter of Henry VII of England, and an 
English alliance promised a period of peace. 
The real object of the Franco-Scottish League 
had been achieved when the English were driven 
out of France and Scotland (about 1460), but 
after the accession of Henry VIII, James espoused 
the French cause and was defeated and killed 
at Flodden (Sept., 1518). (See James IV.) The 
influence of the Queen Mother might have 
renewed the English alliance, but she was fickle 
and treacherous, and although the Regent (the 
Duke of Albany), whom the French party in 
Scotland brought from France, was incom- 
petent, idations with England were not improved 
in the minority of James V (1818-42). When 
James came to manhood, his unde, Henry VIII, 
invited him to throw off the Roman allegiance. 


but James refused and made two French mar- 
riages, the second with Mary of Guise. Ultimately 
the two countries drifted into war, and James 
died broken-hearted after the defeat of Solway 
Moss (1542). (See James V.) His French policy 
was unpopular in Scotland, partly owing to the 
rising influence of Protestantism, and Henry VIII 
was able to negotiate a marriage agreement 
between his son Edward and the infant Queen 
Mary (1542-67). But Henry’s folly and im- 
patience led to the rupture of the agreement, 
and Scotland was invaded by English armies 
under the Earl of Hertford, who, as Protector 
Somerset, won (Sept., 1547), at Pinkie, the last 
of the old battles b^ween Scots and English, 
but failed to detach Scotland from the French 
alliance. In 1548 the little queen was sent to 
France to be married to the dauphin. Her 
mother, Mary of Guise, became Regent (1554), 
and the French alliance seemed to be secure, 
but the rapid growth of Protestantism produced 
a rebellion, aimed at the influence of France as 
well as at the authority of the Pope. The death 
of the Regent (June, 1560) marks the end of 
the Auld Alliance ’, which, besides being of 
great political value between 1830 and 1460, 
had profoundly affected the civilization, manners, 
and institutions of the Scots. The influence of 
England, which had been dominant before the 
War of Independence, was replaced by that of 
France in the fourteenth, fifteenth, and sixteenth 
centuries until the Reformation produced a new 
approximation to English ideals and customs. 

(5) The Religious Struggles , — ^After the Regent’s 
death a Scottish Parliament proscribed the 
Roman Church and made Protestantism the 
established form of faith. Queen Mary returned 
from France, as the widow of Francis II (1561), 
and had to accept the fact of the Reformation. 
Any attempt to restore Roman Catholicism was 
impossible, both because of the violence of Pro- 
testant feeling in Scotland and because Mary’s 
great aim was to be recognized as heir presumptive 
to the English throne. Her marriage with her 
cousin Henry, Lord Damley, his murder in Feb., 

1567, and Mary’s marriage to the Earl of Both- 
well (known to be one of Damley’s murderers), 
led to her fall and to the succession of her infant 
son, James VI (1567-1625). Mary, who was im- 
prisoned in Lochleven Castle, escaped in May, 

1568, but was defeated by her half-brother, the 
Regent Murray, at Langside, and fled to England, 
where she was kept as a prisoner until her exe- 
cution in 1587. Under a series of Regents, the 
first three of whom were occupied with the 
suppression of the Queen’s party, the Protestant 
Church acquired great political power. After 
the death of its first great leader, John Knox 
(q.v.), in 1572, the Scottish Church, under the 
influence of Andrew Melville (q.v.), became 
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Presbyterian in organization, though titular 
bishops continued to receive the revenues of the 
old dioceses. When James VI (q.v.) came of 
age, he set himself to give an episcopal constitu- 
tion to the Church, believing that episcopacy was 
best suited to monarchical government. There 
was a long and fierce struggle, but James had 
won a considerable victoiy before his accession 
to the English throne (1608). That event very 
greatly increased the royal authority in Scotland, 
and James was able not only to make the Crown 
supreme over the Parliament and the Privy 
Council, but also to nominate General Assemblies 
of the Church, which accepted an episcopal 
constitution. The great change which he made 
was to replace the General Assembly by bishops, 
as the supreme governing body of the Church; 
but he left undisturbed the local church courts, 
and did not interfere to any serious extent with 
Presbyterian forms of worship. His son, Charles 
1 (1625-49), after alienating the nobility by 
securing a modest provision for the clergy out 
of forfeited ecclesiastical revenues, attempted 
to make the Church of Scotland uniform in 
government and ritual with that of England. 
The introduction of a new Prayer Book (1637) 
precipitated an Edinburgh riot, which was the 
beginning of a revolution. The National Covenant 
to resist innovations in religion was signed in 
1638, and was followed by the Bishops* Wars. 
Charles tried to temporize, but the development 
of his difficulties in England led him to visit 
Scotland (1641) and to yield to all demands. 
His ideal of compulsory uniformity was adopted 
by his opponents, and the Covenanters, who had 
already enforced the signature of the Covenant 
in Scotland, entered into the English Civil War, 
in 1648-4, as allies of the Parliament, on the 
basis of a Solemn League and Covenant to 
establish uniformity in Church government, 
doctrine, and ritual throughout the Three 
Kingdoms. The object of the Scots was the 
establishment of Presbytery as the exclusive 
form of Church government in England as well 
as in Scotland. A Scottish army, under Alexander 
Leslie, Earl of Leven, had an important share 
in the great victory of Marston Moor (1644), but 
the English Parliament, even with Scottish help, 
failed to beat the Royalists, and the assistance 
given by the Scots was reduced by the recall of 
troops to meet a Royalist rising at home, under 
the Marquess of Montrose, who had originally 
been a Covenanter, but had espoused the cause 
of the king. Montrose, with an army composed 
of Highlanders, and of Episcopalians from the 
north-eastern counties, won in 1644-^5 a series 
of victories at Tippermuir, Inverlochy, Auldearn, 
and Kilsyth, but was completely defeated by 
David Leslie (Leven*s nephew) at Philiphaugh 
(Sept., 1645). Meanwhile, in England, a new 


organization, the New Model Army, won the 
decisive battle of Naseby (June, 1645), and the 
power soon passed firom the Parliament to the 
real victors, Cromwell and his soldiers, who, as 
Independents in religion, detested the Solemn 
League and Covenant. Charles I surrendered to 
the Scottish army in England (1646), but, as he 
refiised to take the Solemn League and Covenant, 
he was handed over to the English Parliament, 
and his person was ultimately seized by the 
leaders of the New Model Army. The Parliament 
was not in a position to carry out its agreement 



with Scotland, and, irritated by the English 
failure to establish Presbytery in England, a 
section of the Scots entered into an ^Engage- 
ment * with Charles I, who undertook to estab- 
lish Presbytery in England for three years. 
The Engagers, under the Duke of Hamilton, 
were defeated by Cromwell at Preston (Aug., 
1648), but the execution of the king in Jan., 
1649, brought about a Royalist reaction in 
Scotland. Charles II took the Covenant and came 
in person to Scotland, but Scottish armies were 
defeated by Cromwell at Dunbar (1650) and at 
Worcester (1651), and until 1660 Scotland was 
under English government and became part of 
the Commonwealth of England, Scotland, and 
Ireland. The visit of Charles II had divided the 
Covenanters into two bitterly opposed sections, 
and these divisions remained after the Restoration. 
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The reigns of Charles II (1660-85) and James 
VII (1685-8) form the most miserable period of 
Scottish history. The Church was made episcopal 
in government, though no effort was made to 
secure uniformity in ritual with the Church of 
England. The Parliament, entirely under royal 
control, passed Acts enforcing religious conformity, 
and Presbyterians who met for worship outside 
the parish churches were subjected to a rigorous 
persecution which, in spite of occasional attempts 
at conciliation, became more and more fierce. 
Two rebellions, in which were fought the battles 
of Rullion Green (1666), and Drumclog and 
Bothwell Bridge (1679), led to cruel reprisals, 
and death became the penalty for attendance at 
a conventicle or unlicensed meeting for religious 
worship. The last years of the period (1680-7) 
became known as the ‘ Killing Time ’. The civil 
government was incompetent and corrupt, and 
trade and commerce decreased. The English 
Revolution in the end of 1688 was welcomed in 
Scotland, though there was a strong party for 
King James, consisting of Episcopalians and 
Roman Catholics. 

(6) The Union of the Kingdoms . — ^The recog- 
nition of William and Mary by a Convention 
Parliament in 1689 was followed by the dis- 
establishment of the Episcopal Church, and by 
the restoration of Presbytery (1690). The 
Revolution also marks a new era in Scottish 
constitutional history, for the Parliament, freed 
from royal control, enjoyed powers similar to 
those which had been secured by the English 
Parliament. The Union of the Crowns thus 
became an inadequate constitutional arrange- 
ment. It had worked well enough under an 
absolute monarchy, but the position of a con- 
stitutional sovereign, guided by two separate 
Parliaments, might easily become impossible, 
and it was evident that a more complete union 
was necessary. William (1689-1702) — he was 
William II in Scotland — became so unpopular 
that the movement towards union was checked. 
The Jacobite party had melted away after the 
death of its leader. Viscount Dundee (Graham 
of Claverhouse), at Killiecrankie (1689), but 
some years elapsed before all its members took 
the oaths to the new Government, and an incident 
in this process, the Massacre of Glencoe (q.v.) 
brought much obloquy upon William. He also 
incurred much odium by his conduct in connection 
with the Darien Scheme (q.v.), and the result 
of that unfortunate attem^ to found a Scottish 
colony was the creation of a bitter hostility 
between Scotland and England. At the accession 
of Queen Anne (1702-14) the situation was such 
that the two nations had to choose between war 
and union. Wise counsels prevailed, and a union 
of the Kingdoms and Parliaments was accom- 
plished in 1707. 


(7) Scotland since the Unton.— The Union of 
the Kingdoms brought at first little but disap- 
pointment, for, in the years immediately fol- 
lowing it, Scottish commerce was rather checked 
than increased by the economic changes pro- 
duced by free trade with England, and the 
Patronage Act, passed by the British Parliament 
in 1712, produced a division in the Church 
(which ultimately culminated in the Disruption 
of 1848). Scottish discontent led, on the accession 
of George I, to the Jacobite Rising of 1715-6, 
which, if it had not been mismanaged, might 
have seriously menaced the security of the House 
of Hanover; but the Earl of Mar was an incom- 
petent leader, the help which had been promised 
by France was not forthcoming, and the attempt 
of the Jacobites, who had assembled in Mar's 
country, to reach Edinburgh was frustrated by 
the battle of Sheriffmuir (Nov., 1715). The long 
period of peace under Walpole, and the rapid 
growth of trade and commerce (best illustrated 
by the development of Glasgow), reconciled the 
Lowlands to the Union and the Hanoverian 
House; the Rising of 1745-6 had little popular 
support outside the Highlands, and its importance 
was due to the leadership of Prince Charles 
Edward, and to the circumstance that a French 
war had denuded the country of Government 
troops. Prince Charles seized Edinburgh, won 
the battle of Prestonpans (Sept., 1745), made an 
unsuccessful march to Derby, and on his return 
defeated General Hawley at Falkirk (in JanuaiyO* 
but his invasion, though it had the glamour, 
never possessed the potency of success. After 
his defeat at Culloden (April, 1740) new legis- 
lation abolished the administrative authority of 
the Highland chiefs and other landlords, and a 
new era began in agriculture and commerce. 
From the accession of George III, Scotsmen 
began to take part in the political affairs of the 
United Kingdom, and the end of the eighteenth 
century was the greatest period of Scottish 
intellectual development. The pre- Union par- 
liamentary franchise was maintained until 1882; 
and the Scottish people had nothing like adequate 
representation until the first Reform Act. Up 
to that date the Scottish members of the House 
of Commons had generally been at the disposal 
of the Government, but from 1882 the electorate, 
widened by successive Franchise Acts, has taken 
its fhll share of political responsibility. Since 
then Scotland has developed in accordance with 
the rest of the United Kingdom, and the most 
important individual episode was the Disruption. 
— ^Biblioobaphy: A. Lang, History of Scotland; 
Hume Brown, History of Scotland; P. Hill Burton, 
History of Scotland; R. S. Rait, Scotland (in 
The Making of the Nations and in the Home 
University Library); G. Eyre-Todd, The Story 
of Glasgow, 
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The Church of Scotland . — ^The National Churcn 
of Scotland by law established. It is Protestant 
in faith, Calvinistic in doctrine, and Presbyterian 
in government. It includes within its pale roughly 
half of the population. According to the latest 
returns it has 1456 Parish Churches, 248 Mission 
Churches, and a Communion Roll of 728,239. Its 
chief endowment consists of Teinds, or tenths of 
the produce of the soil, now valued at one-fifth 
of the rental. In addition it has large voluntary 
endowments. 

History . — For the early history section (5) 
above, The Religious Similes. From 1592 
onwards for a century there was an involved 
struggle between Episcopacy and Presbytery, 
ending in 1690 with the triumph of the latter. 
In that year the Scottish Parliament passed an 
‘ Act for securing the Protestant Religion and 
Presbyterian Church Government in Scotland ’. 
This Act was afterwards admitted by the English 
Parliament to be ^ in all times coming an essential 
and fundamental part of the Union \ The most 
important event in the history of the Church of 
Scotland since 1690 is the ‘ Disruption ’ of 1843 
(see Free Church of Scotland). In 1875 the 
system of popular election of ministers was 
introduced, the right of presentation being taken 
from patrons and vested in communicants and 
adherents, male and female. System of Govern^ 
menu — The Constitution of the Church consists 
in four courts. The lowest of these, the Kirk 
Session, composed of the minister and two or 
more (without limit of number) lay elders, takes 
charge of the moral and spiritual interests of the 
parish. The Presbytery, the next in order, con- 
sists of the minister and one representative elder 
from each of the parishes within its bounds. It 
exercises episcopal functions over all its members 
and churches, ordains and inducts ministers to 
vacant parishes, and licenses students to preach. 
At present (within Scotland) there are eighty- 
four Presbyteries, in which the Parishes are 
geographically grouped. The next in order is 
the Provincial Synod (there are twelve Synods 
in Scotland) which consists of all the ministers 
and elders who are members of the various 
Presbyteries within its bounds. This court 
deals with cases brought before it by appeal 
from the Presbyteries. 

The highest court of the Church is the General 
Assembly, consisting of ministers and elders 
commissioned by the Presbyteries, Universities, 
Royal Boroughs, and the Church of Scotland in 
India. It meets annually in May at Edinburgh, 
presided over by a moderator, a minister ap- 
pointed by the Court at its first meeting, and 
now usually nominated previously by what has 
come to be known as the College of Moderators 
(ministers who have previously held this office). 
The Assembly is opened by the Lord High 


Commissioner, a representative of the ruling 
sovereign, appointed for the occasion. The 
business of the Assembly is to consider weighty 
matters of the Church, to hear petitions, appeals, 
complaints, &c., sent up from the lower courts, 
to hear the reports of the various committees of 
the Assembly and to decree action accordingly. 
From its decision there is no appeal. Within 
its own sphere it is entirely independent of the 
Civil Courts. It deals with all questions of public 
interest — especially social questions that may 
arise 

Ethnology . — The earliest contemporary source 
for Scottish ethnography is to be found in the 
pages of Tacitus, who describes the inhabitants 
of Britain as they were in the latter part of the 
fii‘st century. He attributes to the Caledonians 
of North Britain, where they were apparently 
the dominant tribe, certain physical charac- 
teristics which suggested to him a Germanic 
origin. By later Roman writers these Cale- 
donians were included in the general body of the 
people whom they named Piets, and who are 
identifiable with the ‘ various inhabitants ’ of 
Caledonia mentioned by Tacitus. The name 
‘ Piets ’ is of doubtful significance. It is usually 
associated with the supposed prevalence among 
the Caledonian tribes of painting their bodies, 
but it may be a Roman adaptation of a Celtic 
word denoting physical smallness; and it is a 
fact that all over Scotland the traditions of the 
peasantry make the Piets a small and uncanny 
people. The word pichty still alive in Scots 
dialect, implies smallness. It seems likely that 
the name may have been originally applied to 
the relatively small predecessors of the historical 
Piets (who are believed to have been a big people 
physically), and, subsequently, to themselves. 
There are well-known historical analogies for 
conquerors adopting the national name of the 
conquered. (See Piets.) 

Even if the palseolithic peoples are left entirely 
out of consideration, there must have been, at 
the commencement of the Christian era, im- 
portant elements in the population, consisting 
of the descendants of the Neolithic folk of the 
chambered cairns, and the Bronze Age people 
of the stone circles. Traits of the dark, long- 
headed, and rather short Iberian (or Mediter- 
ranean) people of the New Stone Age, and their 
taller, fairer, and rounder-headed successors, 
are discoverable in Scotland at the present day. 
The Iberian tribes were doubtless enslaved by 
their physically superior, but mentally less alert, 
conquerors, and the latter appear to have been 
the ruling caste, the historical Piets. Whether 
Celts or Teutons, or both, their physical traits 
were doubtless Nordic, for the Celts described 
by Cssar were physically similar to the Ger- 
mans. Some anthropologists have used the word 
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* Celtic ’ to define the short, dark, broad-headed 
type, sometimes labelled * Alpine % but the Celts 
of Boman history were undoubtedly big, fair 
men. Whether the historical Piets were Iberians, 
or Cymric Celts, or Gaelic Celts, or Teutons, 
as rival schools of theorists have respectively 
claimed, or a congeries of races embracing all 
these, as seems to be the most plausible conclu* 
sion, it is at least certain that the earliest existing 
place-names of Scotland, some dating as far 
back as the first and the second centuries, betray 
unmistakably Celtic roots with, more doubtfiilly, 
some Old Icelandic (Old Norse) characteristics. 
And it is also certain that these Celtic names are 
closer relatives of the Cymric than the Gaelic 
branch of the Celtic language. 

There is evidence that Celts of the Cymric 
branch dominated the whole of Britain prior to 
the arrival of the waves of immigration from 
Northern Europe which beat against the shores 
of the island in successive centuries. The his- 
torical Piets, mainly Cymric, had almost cer- 
tainly important Scandinavian, and possibly 
some non-Aryan, elements — a supposition that 
is strengthened by an analysis of the few Pictish 
words that are known. We have the contem- 
porary statement of a completely trustworthy 
authority that their language was different 
from Anglo-Saxon, British (Cymric), and Scot- 
tish (Gaelic). It seems to have been a mixed 
language, and when it is considered that it was 
spoken by a mixed people, it could scarcely have 
l^en otherwise. Its development, in all proba- 
bility, took a line corresponding with the volume 
of immigration across the North Sea and the 
gradual displacement of the Celtic element in 
the population (more particularly) of North-East 
Scotland. The Scottish dialect in the south-east 
of Scotland is derived mainly from the Angles 
of Northumbria; but there is evidence for the 
assumption that the dialect of the north-east is 
not of Northumbrian origin, but had an inde- 
pendent development. It contains words that 
are practically identical with Old Frisian, while 
others are clearly of Celtic origin. Conceivably, 
when in the ninth centuiy the Piets and the 
Scots became one nation, the Pictish vernacular 
may not have differed essentially from the 
earliest forms of what is now known as broad 
Scots, This was not the original language of the 
Scots, but being in a numerical minority, though 
constituting the ruling caste, they appear to have 
gradually adopted the speech of the majority, 
their own language, very slowly, but very surely, 
finding a more permanent home in the less mixed, 
because more isolated, populations of the High- 
lands and Isles. Thus, in time, the Scots spoke 
a tongue which received the name of ScotHsh^ 
because spoken by the Scots, while their original 
language became known as * Irish*, to denote 


its country of origin: for the Scots came from 
Ireland, where they were the ruling caste, the 
mass of the population being called Hibernians 
(Iberians). Their own name for themselves was 
GiEdel (pronounced a word that seems to 

mean oo-sharer. They spoke the language of the 
Gael, that is, Gaelic, the branch of Celtic that is 
still spoken in Ireland, the Highlands of Scot- 
land, and the Isle of Man. The first settlement of 
Scots in that part of Britain afterwards named 
successively Alban and Scotland is traditionally 
ascribed to the third centuiy of our era, and in 
the following century they figure in Roman 
accounts as marauders, pre 3 dng, in association 
with the Piets, on the Romanized and enervated 
Britons. There are sound historical grounds for 
the ascription to the fifth (late) or sixth (early) 
century of the foundation of the Scottish King- 
dom of Dalriada (Argyll), and there is reason to 
believe that a nucleus of Scottish influence was 
also formed in Fife. The Scots in the west were 
divided from the Piets in the east by the water- 
shed (anciently called Drumalban) between 
Argyll^re and Perthshire. 

Similarly, south of the Firths of Clyde and 
Forth there were two nations: the Britons, who 
spoke a Cymric tongue, in the west, and the 
Anglians, who spoke the Northumbrian dialect 
of Anglo-Saxon, in the east. The Britons and 
the Piets lost Lothian to the Angles of North- 
umbria, whose sway over North Bemicia ex- 
tended to the Firth of Forth. But the Britons 
retained their hold over Strathclyde, where their 
great fortress of Alcluyd (Dumbarton) was an 
impregnable base. Galloway was in the hands 
of a colony of Piets who, there is evidence to 
show, were Odin-worshippers in the sixth cen- 
tury. The Galwegians retained special privileges 
long after the consolidation of the Scottish 
monarchy. 

These four nations were in a state of constant 
warfare until the ninth century. Finally, the 
forced union of the Piets and Scots (844), under 
the rule of Kenneth macAlpin, who had affinities 
with both races, was the first step in the con- 
solidation of the peoples who afterwards became 
the Scottish nation. The last shred of Anglian 
control over any portion of what is now Scotland 
was destroyed by the Scottish victory at Carham 
in 1018; but Anglian blood and the Anglian 
tongue persist in Lothian to this day. — ^Biblio- 
obaphy: W. C. Mackenzie, Races of ScoiUmd and 
IrcUmd; W. F. Skene, Celtic iScoekind. See Gaelic. 

Mythology. — ^The folk-lore of the Highlands and 
Lowlands bears evidence of archaic survivals of 
special interest. A remedy for children in 
extremis in the north Highlands until recently 
was the liver of a mouse. Roasted mouse was a 
cure for whooping-cough and smallpox, as in 
various parts of England. An Irish manuscript 
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story refers to a ceremonial mouse feast In 
Scotland (Bevue CeUiquet xiii). The mouse* 
Apollo cult may have reached Scotland. A 
Perthshire standing stone is called in Gaelic 
‘ Stone of my little mouse ’ — ‘ little ’ signifying 
‘ dear ’ or ‘ sacred Mice were supposed to 
paralyse the limbs of human beings or animals 
by running over them by night. Another in- 
teresting survival is the Highland prejudice 
against pork. The black pig is connected with 
the devil. In Gaelic the story of Osiris has been 
attached to the memory of Thomas the Rhymer. 
Lowland and Highland stories refer to an Under- 
world in which the dead are seen cutting com 
and plucking fhiit, as in the Osirian Paradise. 
It has been suggested that these myths survive 
from the time when the agricultural mode of 
life was first introduced. Charms for curing 
diseases are common, and hereditary * curers ’ 
are still known. Medicinal plants like the mug- 
wort have been connected with early Christian 
saints. The hazel is referred to as * a god ’. 
Hazel-nuts and apples are fruits of immortality 
in the Gaelic Paradise. The ‘ milk ’ of the unripe 
hazel-nut was given to Highland children, as 
was *flg milk’ to Greek children. Hazel fire- 
sticks were used to kindle ‘ new fire and in the 
Life of St, Kentigem ^ the saint makes fire from a 
hazel branch. The rowan is another sacred tree; 
its berries are the food of supernatural beings. 
The bee is a soul form, and honey and hazel-nut 
milk constituted an elixir still remembered as 
a cure in the Highlands. A Hebridean deity 
dwells in a tree on a mound, and provides in a 
sea-shell, called ‘cup of Mary*, the ‘milk of 
knowledge ’ for women. Bride (the goddess 
Bridget) is supposed to come from the Other- 
world on 1st Feb. (old style), which is in Gaelic 
Feill Bride. Her serpent wakes from its winter 
sleep on the same day. The nathair challtuinn 
(‘snake of the hazel-grove’) may be the same 
as Bride’s. There are two suns in Gaelic — ^the 
‘ big sun ’ of summer and the ‘ little sun ’ of 
winter. Bride rules during the ‘ big sun ’ period. 
The ‘ little sun ’ period is controlled by a fierce 
‘ Old Wife ’ who has one eye on her forehead. 
Her chief seat is Ben Nevis. She wanders among 
the mountains followed by herds of wild animals, 
including deer, goats, and swine. Various storms 
are raised by her, and named in connection with 
her in the Gaelic Calendar. Fires were lit at 
Beltain (‘ white fire ’), at Hallowe’en (in Gael. 
Samhain ^ ‘ summer end ’), and at midsummer. 
Other ‘need-fires’ (in Gael, ‘friction fires’) 
were lit to charm cattle from disease as occasion 
arose. In Gaelic the cardinal points are coloured, 
the north being black, the south white, the east 
purple, and the west dun. A number of Gaelic 

* There are two JUveg, one by Joacelinus, a mot^ of Fumeat, 
and the other by an untoown hand. The fonner is meant here. 


words of good omen are based on the name for 
the south, which is on the right, and a number 
of words of bad omen on the name for the north, 
which is on the left* The east is ‘ before ’ (in 
front) and the west ‘ behind ’. A Gaelic saying 
is that ‘evil never came from the east’. In 
folk-stories demons and giants come from the 
north; the wind-hag of spring comes from the 
south-west; the fairies always come from the 
west on eddies of wind like the Greek nereids. 
The fairy is in Scottish Gaelic sith (pronounced 
shee), a word which refers to anything unearthly 
or supernatural, and to the silence of super- 
natural beings whose footsteps are never heard. 
Skin rashes that appear in certain diseases are 
called breac shith (‘supernatural specks’); the 
cuckoo, which is supposed to dwell in the Under- 
world all winter, is an eun sith (‘ supernatural 
bird ’). Other supernatural animals are cro sith 
(‘ supernatural cows ’) and cait sith (‘ super- 
natural cats ’). The water-horse (kelpie), the 
urisk (satyr), the mermaid, brownie, blue meo 
(sea-gods), &c., are also known. 

Literature. — ^During the early period, extending 
to near the end of the fifteenth century, there 
was little difference between the language of 
Scotland and that of England north of the 
Humber. In the middle period, which extended 
to the Union, it was influenced in a slight degree 
by the Gaelic, and in a more pronounced manner 
by French and Latin, consequent on the French 
alliance and the revival of learning. During the 
modem period the language, as used in popular 
poetry, &c., has been to a considerable extent 
affected by modern literary English, though the 
genuine vernacular may still be heard in many 
districts with dialectic peculiarities according to 
locality. 

The Sir Tristrem, a metrical romance, doubt- 
fully attributed to Thomas the Rhymer, is by 
some regarded as the earliest piece of Scottish 
literature, and is generally accounted the earliest 
specimen of romance poetry in Britain (end of 
the thirteenth century). But the first undoubted 
specimen of Scottish literature is the Bruce of 
Barbour (about 1375; see Barbour). Between 
1420 and 1424 was written Wyntoun’s Oryginale 
Cronykil of Scotland, and about 1460 Henry the 
Minstrel, conunonly called Blind Harry, did for 
Wallace what Barbour had done for Bruce. 
Another of the poets of this early period is no 
less a personage than James I (1894-1437), author 
of the King's Quhair. Christis Kirk of the Grene 
and Peblis to the Play, long believed to have been 
productions of James, have to be attributed to 
some other early poet. Down to the middle of 
the sixteenth century four names stand out 
prominently, viz. Henryson, Dunbar, Gavin 
Douglas, and Sir David Lindsay. Minor poets 
of this period were Walter Kennedy, Sir John 
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Rowll^ Quintin Shaw, and Patrick Johnstone^ plaquet» Dettingen, Waterloo, Balaklava, Se* 


In 1536 John Bellenden, Archdeacon of Moray, 
published the Hystory and Croniklis of Scotland^ 
a translation of Boece’s HislUma gentis Scotorum, 
which was also versified by William Stewart, a 
descendant of the first Earl of Buchan. The 
anonymous Complaynt of Scotland (1548) is of 
value as preserving the titles of several popular 
pieces of contemporary literature now lost, and 
as a piece of early prose. The poems of Sir 
Richard Maitland (1560) are curious, but his 
title to remembrance as well as that of George 
Bannatyne (1568) rests on their extensive MS. 
collections of Scottish poetry, the one preserved 
in the Pepysian Library at Cambridge, the other 
in the Advocates* Library, Edinburgh. With 
the exceptions of Alexander Scott, Arbuthnot, 
Rolland of Dalkeith, Alex. Montgomery, Sir 
William Alexander, and Drummond of Haw- 
thornden, about a century and a half now elapses 
before we come upon the name of any eminent 
Scottish poet; most of the scholars of that 
period, such as Major and Buchanan, addressed 
themselves to the world at large and wrote in 
Latin. We have, however, vernacular prose works 
of merit in Lyndsay of Pitscottie's Chronicle, and 
Knox*s History of the Reformation, In the third 
period of the language, when it had become a 
provincial patois, the first notable name is that 
of Allan Ramsay (1686-*1758), author of The 
Gentle Shepherd, and of numerous shorter pieces 
and songs. To this same age belongs also nearly 
the whole of that remarkable body of song known 
as the Jacobite minstrelsy. The Scottish ballads, 
ever since the publication of Percy’s Reliques, 
have engaged much attention, and have been 
carefully collected and illustrated by Sir Walter 
Scott and other editors. The list of the more 
prominent successors of Ramsay is closed by 
the names of Fergusson, Bums, Hector Macneil, 
Scott, James Hogg, and Tannahill; while the 
vernacular prose writers may be said to be 
represented by John Galt, Hogg, Sir Walter 
Scott, George MacDonald, and others. — Biblio- 
graphy: J. H. Millar, A Literary History of 
Scotland; T. F. Henderson, Scottish Vernacular 
Literature; G. Eyre-Todd, Scottish Poetry; H. 
Walker, Three Centuries of Scottish Literature, 
Scots Greys, Royal (now the 2nd Dra- 
goons), a celebrated British regiment first raised 
in Scotland for the service of Charles II, 15th 
Nov., 1681. It was the first regiment of British 
dragoons, and was originally called the Royal 
Regiment of Dragoons of Great Britain. They 
derive the name of Scots Greys from the grey 
chargers on which they used to be mounted. 
The Scots Greys bear on their colours the thistle 
within the circle and motto of St. Andrew, an 
eagle, the motto ‘Second to None’, and the 
names of Blenheim, Ramillies, Oudenarde, Mai- 


bastopol. South Africa, &c. Uniform scarlet, 
blue facings, white plume. They took part, as 
dismounted troops, in the battles of Ypres 
(1914 and 1915). 

Scott, David, Scottish historical painter, born 
1806, died 1849. In 1828 he exhibited his first 
picture, The Hopes of Early Genius dispelled by 
Death, In 1882 he visited Paris and Italy, and 
on his return to Edinburgh was elected a member 
of the Scottish Academy (1835). Among his 
chief pictures are: Vasco de Gama encountering 
the Spirit of the Storm at the Cape, Queen Eliza- 
beth at the Globe Theatre xxiewing the performance 
of the Merry Wives, The Duke of Gloucester carried 
to Prison (Scott’s finest work), and Ariel and 
Caliban, 

Scott, Sir George Gilbert, British architect, 
bom 1811, died 1878. He had a great share in 
the revival of Gothic architecture in Britain. 
Many churches, colleges, and other public build- 
ings were built from his designs, among them 
the church of St. Nicholas at Hamburg, the 
spire of which is 478 feet high; the Foreign Office, 
the India Office, and the Home and Colonial 
Offices, London; Glasgow University, the 
Memorial to the Prince Consort, London; and 
St. Mary’s Cathedral, Edinburgh. He also re- 
stored many important minsters and churches 
such as the cathedrals of Ely, Lichfield, Hereford, 
Ripon, Gloucester, Chester, St. David’s, St. 
Asaph, Bangor, Salisbury, and St. Albans. 

Scott, or Scot, Michael, Scottish mathe- 
matician and astrologer, was born about 1175, 
and died about 1282. He was educated at 
Oxford, Paris, and Bologna, learned Arabic in 
Toledo, and became astrologer to Frederick II in 
Sicily. He was appointed by the Pope Arch- 
bishop of Cashel, but declined the post. Legend 
has transformed him into a magician, and he 
is mentioned as such by Dante and Boccaccio. 
He plays a prominent part in the superstitions 
of the Scottish borders. — Cf. J. Wood Brown, 
Life and Legend of Michael Scot, 

Scott, Michael, Scottish novelist, born at 
Glasgow in 1789, died in 1835. Scott’s fame rests 
on his two novels Tom Cringle's Log and The 
Cruise of the Midge, These two brilliant sea- 
novels appeared anonymously in Blackwood's 
Magazine, 

Scott, Robert Falcon, British explorer, born 
1868, died 1912. He entered the Royal Navy 
in 1882, and became captain and c.v.o. in 1904 
on the return of the Discovery (National Ant- 
arctic Expedition, 1901-4), which he com- 
manded. In 1910 he sailed again for the Antarctic 
aboard the Terra Nova, a whaler, and succeeded 
in making a brilliant dash to the South Pole, 
only to find that he had been forestalled by 
the Norwegian explorer Amundsen. On the 
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return journey he and^his companions, Oates, 
Bowers, Wilson, and petty officer Evans, perished 
in a blizzard. — Bibliography: B,. F. Scott, 
Voyage of the Discovery, Scoffs Last Expedition 
(arranged by L. Huxley); H. G. Ponting, The 
Great White South*, E. R. Evans (Captain), South 
with Scott, 

Scott, Sir Walter (1771-1832) was bom 
on the 15th of Aug., 1771, in College Wynd, 
Edinburgh. His father, Walter Scott, a suc- 
cessful Edinburgh lawyer, had married Anne 
Rutherford, the eldest daughter of a well-known 
physician, Professor John Rutherford. Scott 
was the ninth child of the family, of which the 
first six died in infancy. 

He was, as he tells us in his autobiography, a 
particularly healthy child till he was eighteen 
months old; when teething troubles brought on a 
form of infantile paralysis; and he lost the power 
of his right leg. Everything that the medical 
knowledge of the time could suggest, was tried; 
and at last it was decided to try country air; so 
he was sent to liis grandfather at Sandy Knowe. 
Here it was that Scott, as he tells us, first became 
conscious of his own existence, and realized that 
his situation and appearance were somewhat 
whimsical. At Sandy Knowe his Aunt .Tanet 
read to him such books as she thought would 
interest him, and his grandmother told him 
endless stories of old border raids. 

At about the age of four he was sent under 
the care of his aunt to try the waters of Bath, 
then the most fashionable watering-place in 
Britain. The child and his aunt travelled to 
London by sea; and, after a few days in London, 
crossed to Rath where they stayed for a year, 
and where Scott attended a dame’s school and 
learned to read. He was taken by his uncle. 
Captain Robert Scott, to the theatre, and saw 
As You Like It, which made a very deep im- 
pression on him. A year later Scott was brought 
back to his father’s house in George’s Square, 
Edinburgh, where he remained only for a short 
time. He was sent again to Sandy Knowe, and 
there, with the exception of a short period spent 
at Prestonpans for sea-bathing, he remained till 
his eighth year. 

Returning to Edinburgh, he was sent, after a 
short time, to the High School, where, as he tells 
us, he made a brighter figure in the ‘ yards (or 
playground) than in the class ’. His popularity 
at school was due not merely to his kindliness and 
good nature, but to the wonderful tales with 
which he was able, even then, to enthral his 
youthful hearers. 

Encouraged by his mother he read Shake- 
speare, and guided by the blind poet, Dr. Black- 
lock, he extended widely his acquaintance with 
English literature. He read Spenser’s Faerie 
Qtieene, and was delighted with it; Hoole’s trans- 


lation of Tasso’s Jerusalem Delivered, and Bishop 
Percy’s Reliques; and he made acquaintance 
with the works of Richardson, Fielding, and 
Smollett. Yet his school work was so unsatis- 
factory that his father considered him ‘in- 
corrigibly idle ’ ; and, as his health was affected 
by his rapid growth, sent him to Kelso, to be 
cared for by his aunt. At Kelso he attended the 
Grammar School four hours daily, and seems 
both to have profited from the instruction re- 
ceived and from the beauty of his surroundings. 

Recalled to Edinburgh, he began his classes 
at the college; but after a time fell ill and was 
again sent to Kelso to his aunt. 

In 1786 he was apprenticed to his father, and 
began to acquire regular business habits, and to 
show that persevering industry for which the 
whole of his later life is so remarkable. With his 
most intimate friend for the time being, John 
Irving, he used to wander over Arthur’s Seat, 
each by agreement recounting some romance 
he had composed for the other’s amusement. A 
severe illness, caused by the bursting of a blood 
vessel, interrupted his studies for a time; but 
Scott completely recovered from it, and grew 
tall and strong, taking a special delight in long 
rides, and, in spite of lameness, long walks. Two 
years after he began his apprenticeship Scott 
took the civil law classes at the College, and with 
the approval of his father decided to become an 
advocate. When not wandering over the country 
in search of natural beauties, places of historic 
interest, and local legends, Scott and his Mend, 
William Clerk, set themselves with steady in- 
dustry to prepare for the necessary advocates’^ 
examination, each acting as coach for the other. 
In the course of his duties as his father’s ap- 
prentice, he visited, among other parts of the 
Highlands, Loch Katrine, and made the acquain- 
tance of Alexander Stewart of Invernahyle, a 
gentleman who had ‘ been out ’ in ‘ the fifteen ’ 
and in ‘ the forty-five ’, and who had met Rob 
Roy in a duel. He became a member of several 
Edinburgh clubs, and began to be noted as a 
young man whose antiquarian knowledge was 
surprising. He seems, in fact, to have filled up 
every moment of his time to his physical as well 
as mental profit. 

In 1792 he was called to the Bar, and towards 
the end of the year he made his first raid on 
Liddesdale in the company of Robert Shortreed, 
the Sheriff-Substitute of Roxburgh. For seven 
years in succession he explored every corner of 
the south-west of Scotland, collecting ballads, 
and enjoying the kindly, if homely, hospitality 
of the country people. Everywhere he was 
welcomed with pleasure; for, though bubbling 
over with fun, he was always a sympathetic and 
courteous gentleman. During these years also 
he wandered widely in Lanarkshire, Perthshire^. 
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Stirlingshire, and Forfarshire, acquiring that 
knowledge of Scottish peasant life and character 
with which he was afterwards to charm his 
readers. Intensely patriotic, the progress of 
events after the French Revolution led him to 
join in 1797, as quartermaster, a volunteer regi- 
ment of horse. In the same year he married 
Charlotte Mary Carpenter, the daughter of a 
well-to-do French Royalist, Jean Charpentier, 
who died early in the Revolution, and whose 
wife and family had come to England for safety. 

The young couple settled in lodgings in George 
Street, and from there moved to Castle Street. 
For their summers they had taken a cottage at 
Lasswade. Several tentative efforts including a 
version of Burger*s Lenore, the WUd Huntsman^ a 
translation of Goethe’s play Goetz von Berlichingen 
and some ballads had been published by Scott, 
and had met with only moderate success; then 
there appeared in 1802 the Border Minstrelsy^ 
the result of Scott’s years of ballad collecting; 
and it was received with delight by the reading 
public. In 1709 Scott had been appointed Sheriff- 
depute of Selkirkshire; and he was forced by his 
duties to giv^ up the cottage at Lasswade and to 
lease Ashestiel, a house belonging to his cousin. 
General Russell. Meantime, besides his duties 
as Sheriff-depute, Scott had taken over from 
George Home the duties of principal clerk of the 
Court of Session, and performed them for years 
before he got any remuneration. In the Mtn- 
strelsy there had been poems by Scott himself, 
in imitation of older ballads, that raised great 
expectations with regard to original work by 
him; and these expectations were hilly realized 
when The Lay of Uie Last Minstrel appeared in 
1805. Scott meantime was writing the life and 
editing the works of Dryden, of whom he was 
always a great admirer. In addition to editing 
Dryden’s works, and performing the duties of 
Secretary to the parliamentary commission on 
Scots law, Scott, during the following three 
years, wrote Marmion, which is thought by many 
the finest of his poems. In 1809 he visited 
London and there made the acquaintance of 
Mr. J. B. Sawtry Morritt, at whose place, Rokeby, 
he rested on his return journey. 

In 1810 Scott’s third romance in verse, The 
Lady of the Lake, was published, and was at 
least as great a success as the two previous 
poems. Over 20,000 copies were sold in the year, 
and so interested were the public in the scenery 
described that there was a great rush of visitors 
to Loch Katrine. The Vision of Don Boderick, 
published for the benefit of the distressed Portu- 
guese and written in the Spenserian stanza, 
appeared in 1811. Rokeby was published in 1812, 
and The Bridal of Triermain early in 1818. In 
Oct., 1816, Scott published for the benefit of 
soldiers* widows a poem on the Field of Waterloo, 
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and in Jan., 1817, the last of his longer poems, 
Harold the Dauntless. 

Scott’s poems had been read by the public 
with enthusiasm. In them he had shown himself 
a true ^ seer ’. It was impossible to read them 
and not to realize vividly the scenes described; 
impossible reading his descriptions of battles 
not to feel the pul^ quicken and the heart thrill; 
but there was an even finer element in these 
romance poems — each breathed a spirit of love 
of right; of love of country; of faith in goodness; 
of sympathy with suffering; of fairness to foes, 
that could not fail to make the readers better 
men and women. 

Scattered through the poems are many fine 
songs, but none more exquisite than Madge 
Wildfire’s song in the Heart of Midlothian, 
“ Proud Maisie is in the wood, walking so early ”; 
unless, perhaps, the song in Rokeby, A weary 
lot is thine, fair maid ”. But it is almost impossible 
to exaggerate the charm of Scott’s lyrics. 

In 1814 Scott published a Life of Swift and an 
edition of his works in 19 volumes. Two years 
before, he and his family had left Ashestiel where 
he had lived for some seven or eight years, 
endearing himself to all classes of the people of 
the neighbourhood, and had taken up his abode 
at Abbotsford. Here, while looking for some 
fishing tackle, he came across the first part of 
Wavetley, which in deference to the criticism 
of his friends, Erskine and Ballantyne, he had 
laid aside some ten years before. Scott read the 
portion previously written; thought his critics 
mistaken; wrote the two volumes which were 
needed to complete the novel; and published it 
anonymously. The public eagerly welcomed the 
work of the unknown author. It was published 
in July, and the sixth edition appeared before 
the end of the year. What was more astonishing, 
it was followed in 1815 by Guy Mannering and 
The Antiquary by the same anonymous author. 
From his boyhood Scott had lived in an atmos- 
phere of story and legend, to which these novels 
gave new form and substance. Between 1818 
and 1819 no fewer than nine of these exquisite 
studies of Scottish life and character appeared. 
The Black Dwarf and Old Mortality were pub- 
lished in 1816; Rob Roy in 1817; The Heart of 
Midlothian in 1818; and The Bride of Lammer^ 
moor and Tlte Legend of Montrose in 1819. 

Scott’s health at this time was far from good. 
In April, 1819, we are told that in expectation of 
immediate death he took leave of his children. 
He was greatly worried too with money troubles, 
caused by the difficulties of the business firm of 
Ballantyne and Company, to which he belonged, 
and by the debts contracted in the extension of 
the Abbotsford estate, and the erection of the 
mansion house; yet in this year of trouble in 
addition to the two novels already named, he 
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struck out to the joy of the reading public a new 
line in Ivanhoe, The Monastery and The Abbot 
appeared in 1820, the year in which the author 
accepted his baronetcy from George IV; but 
were not so popular as the previous novels had 
been. Undeterred by the check, Scott, who had 
begun his Lije of Napoleon^ gave the world 
Kenilworth, one of his greatest novels, in Jan., 
1821, and The Pirate in December of the same 
year. In the following year he published The 
Fortunes of Nigel, a study of the times of James 
I and VI; and next year Peveril of the Peak, 
Quentin JDurward, and SL Ronan's Well, Though 
Quentin Durward received rather a cold reception 
in Britain, it was hailed with delight in France 
and on the Continent generally, where Scott’s 
works had led to that * romantic revival ’, which 
was so marked a literary feature of the first half 
of the nineteenth century. 

The failure of Scott’s publishers, Constable and 
Cadell, and of the firm of Ballantyne and Com- 
pany, of which he was the head, brought him to 
the verge of ruin. Never was there a harder test 
of the worth of a man than that Scott had now 
to meet, and never was test more triumphantly 
passed. He refused to become bankrupt and 
determined to carry on the business for the 
benefit of his creditors. He laboured ceaselessly 
with this end in view. Household and general 
expenses were reduced as low as possible. Some- 
times twelve to fourteen hours a day were de- 
voted to writing. The Betrothed and The Talis- 
man appeared in 1825, and Woodstock in 1826. 
In 1827 his Life of Napoleon in 9 volumes was 
published, and the copyright sold for £18,000. 
The same year saw the publication of the 
Chronicles of the Canongate, The Two Drovers, 
The Highland Widow, and The Surg€on*s Daugh- 
ter, and a sum of no less than £40,000 was paid 
to his creditors. 

As soon as Napoleon was finished he began 
his wonderful Tales of a Grandfather, a child’s 
History of Scotland, which was received by the 
reading public with as great enthusiasm as any 
of his novels had been. His wife. Lady Scott, had 
died in 1826, and the same year saw the famous 
letters of Malachi Malagrowther against the 
proposed changes in the currency law appear in 
the Edinburgh Evening Journal, The year 1828, 
which saw the appearance of the First Series of 
the Tales of a Grandfather, saw published also 
The Fair Maid of Perth; and the Second Series, 
published in 1829, was followed by Anne of 
Geierstein, The Third and Fourth, the concluding 
series of the tales, appeared in 1830, and the 
same year Scott had a paralytic or apoplectic 
attack from which he never quite recovered. 
Count Robert of Paris was written after this 
attack, as were his Letters on Demonology and 
Witchcraft, and the last of his novels, Castk 


Dangerous, Another severe attack in 1831 led 
Scott, urged by his friends, to go on a tour in 
Southern Europe. He returned home by way of 
the Tyrol. At Nimeguen he had another attack 
of paralysis in June, 1882. He was brought home 
and died at Abbotsford on the 21st Sept., 1882, 
surrounded by his children and by his faithful 
and loving friends and dependents. 

Some idea will be gathered from the account 
given of what Scott did for his coimtry and for 
the world. Millions in Britain and millions abroad 
have read and enjoyed those wonderful stories 
known as the Waverky Novels, Many have read 
them again and again, and there have been not 
a few who have taken such pleasure in them 
that they have read them once every year of 
their life after making their first acquaintance 
with them. Nor is it at all surprising that such 
IS the case. Unlike Dickens and Thackeray, the 
greatest of his successors, Scott never preaches. 
He tells his story as we imagine it actually took 
place, and leaves the reader to draw his own 
lessons and his own conclusions; but no one can 
read one of his stories without being the better 
for having done so. The greatness and the wonder 
of Scott were fully recognized in his own time. His 
characters are so real, that having made their 
acquaintance, we never think of them as char- 
acters in a book, but as amusing or interesting 
people we have met. In this respect he is like 
Shakespeare; and, whether he is dealing with 
historical characters like Richard I or Louis XI, 
or Queen Elizabeth or the unfortunate Margaret 
of Anjou, or with purely fancifUl characters like 
Jeanie Deans or Madge Wildfire, or Mause 
Headrigg or Jenny Rintherout, they assume a 
form and substance which distinguishes them 
from the creations of other writers. The names 
of other novelists are specially associated with 
some one story, as Fielding’s name is with Tom 
Jones, Smollett’s with Roderick Random, and 
Dickens’s with David Copperfield or the Pickwick 
Papers; but it is not so with Scott. Critics are 
not agreed as to which is the greatest of his 
novels. The Heart of Midlothian say some, Guy 
Mannering say others, while many give their 
voices for The Antiquary, Old Mortality, Rob Roy, 
Kenilworth, or The Fortunes of Nigel, Surely 
there could be no stronger proof of the adequacy of 
the several presentations. In Britain there are two 
literary shrines to which grateful readers from all 
parts of the world come to do reverence; the one is 
at Stratford-on-Avon, the other Abbotsford. Sir 
Walter is certainly Scotland’s greatest writer, 
and one of the world’s best and greatest men. 

Bibliography: For information about Scott, 
besides Lockhart’s Memoirs of the Life of Sir 
Waller Scott, the following may be consulted: 
Domestic Life and Manners of Sir Waller Scott, by 
James Hogg (1884); ScotVs Last Journals (1890); 
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and Scours Familiar Letters (1894); BeeoUecHms The leading screws of lathes and those in use 


of Sir Walter Scott, by R. P. GiUies (188T); 
Reminiscences of Scott, by John Gibson (1871). 

Scranton, a city of Pennsylvania, United 
States, the county seat of Lackawanna county, 
on the Lackawanna River. There are large 
rolling-mills and steelworks, and extensive 
manufactures of railway rolling-stock, ma- 
chineiy, edge-tools, nuts and bolts, leather, 
window sashes and blinds, silk fabrics, &c. Pop. 
(1920), 137,780. 

Screamer, the name of two South American 
birds, the homed screamer (q.v.) and the crested 
screamer (Chauna cristata). 

Screw* The first attempt to secure uni- 
formity in the construction of screw threads 
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was made Sir Joseph Whitworth in 1841. 
The Whitworth thread was adopted in Britain, 
but in America the Sellers thread, which was 
introduced twenty-three years later, replaced 
it, and is now in general use. The metric thread 
was introduced by Delisle of Carlsruhe in 1878, 
and is in common use on the European continent. 
The dimensions and forms of the threads are 
shown in the figures, p being the pitch. 

The screw is extensively used in engineering 
work in presses, jacks for lifting purposes, ad- 
justing devices on machines, and in measuring- 
instruments. As a lifting device the screw is 
simply an inclined plane, and it is consequently 
easy to determine the mechanical advantage 
obtained with it. In one revolution of the screw 
the load will be lifted by an amount equal to 
the pitch of the screw. Usually the screw is 
turned by means of some type of lever device. 
If the radius of the lever is r, the work done upon 
the screw each revolution, by the application 
of a force P at the end of the lever, will be P271T, 
and this, if friction is neglected, will equal the 
work done by the screw, that is, Wp where W 
is the load and p is the pitch of the screw* 


in instruments are constructed with great 
accuracy of dimension* The gauging of screws 
for instrument work has always presented a 
great deal of difficulty, which has been removed 
by the use of the optical projection of shadows 
of the threads. The threads in use in micrometer 
gauges (see Tolerance) must be made within very 
small limits of accuracy. 

Screw threads are cut in a variety of ways: 
by the use of the leading screw of a lathe; by 
the use of a tool with a cutting edge formed as 
a series of teeth, and known as a comb; by the 
use of taps and dies (see Tools); or by special 
cutters in a milling-machine. 

In a lathe the slide-rest may be connected 
to the leading screw in front of the machine 
(see Machine Tools), and so receive a travel the 
magnitude of which is fixed by the pitch and 
speed of running of the leading screw. As the 
bolt in the chuck of the lathe is revolved, the 
tool will be moved along so as to cut a thread 
on the shank. As the relative speeds of the job 
and the leading screw may be varied at will by 
the use of speed-changing wheels, it is possible to 
cut screws of many sizes with the use of a single 
standard leading screw. Small screws are usually 
manufactured in automatic machines, where the 
operations of turning down the end of a bar, form- 
ing the threads, cutting off the screw produced, 
and the feeding-in of the bar succeed each other. 
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Screw- pine (Pand&nus), a tree or bush, type 
of the nat. ord. Pandanacese. They are natives 
of tropical regions, and abound in the Eastern 
Archipelago. They branch in a dichotomous 
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or forked manner, and Are remarkable for the 
aerial or adventitious roots they send out from 
the stem. The seeds are edible; and the flowers 
of some species are fragrant, as in the PandOnua 
odoratissimus. 

Screw-propeller, the device by means of 
which the greater number of ships and motor- 
boats are driven. The principle of its operation 
is that of the common screw. 

The first patent for such a device was granted 
to an Englishman named Lyttleton in 1794 for 
his ^ aquatic propeller which was provided 
with threads on a cylinder, like an ordinary 
screw. Colonel John Stevens demonstrated the 
possibilities of screw propulsion by its use on a 
small boat in American waters, but the credit 
for the successful application of the method is 
due to Sir F. P. Smith and Ericsson, a Swedish 
engineer settled in England, who both took out 
patents for propellers about 1836. A common 
arrangement is the provision of two separate 
propellers, one on each side of the stern. The 
blades may be two, three, or four in number. 
What is perhaps the most common type has three 
blades. The forward thrust which the rotation 
of the blades produces on the propeller shaft is 
taken directly by a thrust block flxed in the struc- 
ture of the ship. The old type of thrust block 
provided a series of collars, against which 
similar stepped parts of the shaft pressed. The 
modern thrust-block arrangement is due to 
Michell, and makes use of fllm-friction actions. 
The stern tube, through which the propeller 
shaft passes, is amply provided with packing to 
prevent the. water entering the vessel. Bronze, 
especially phosphor bronze, is favoured for the 
construction of propeller blades rather than iron 
or steel, not only because a considerable reduc- 
tion (something of the order of 25 per cent) 
in the weight is obtained, but also because 
of the increased speed procured for any given 
power, through a reduction in the necessary 
scantlings for the support of the propeller shaft, 
and also because of the greater smoothness of 
the blades. 

Scribe (skreb), Augustin Eugene, French 
dramatic writer, bom in Paris 1791, died 1861. 
His first distinct success was achieved in 1816 
with line nuit de la garde nationede, and thence- 
forward his pen was never idle. Alone or in 
collaboration with other writers he produced 
over 400 plays. Two of the best known among 
them, after the first successful one, are Le Verre 
d*eau and Adrienne Lecouvreur, As an opera 
librettist Scribe is also deservedly famous, having 
supplied several composers, especially Auber and 
Meyerbeer, with the text of the most celebrated 
of their works. 

Scribes, a term applied originally in the 
Bible to writers and secretaries, people who 


knew how to write, but later on, after the return 
from captivity, to a class of learned men who 
copied and interpreted the law in the Jewish 
synagogue. They were thus teachers of the law, 
and ecclesiastical lawyers, editing the law, ex- 
pounding and teaching it. As a class of teachers 
(Gr. grammateuSf man of letters) they came into 
existence with Ezra (who is described as the 
scribe, Ezra, vii, 21) and lasted until the times 
of Simon the Just. They were connected with the 
Pharisees (q.v.), being the leaders of the party, 
the teachers and theologians (Matt, xxiii, 2-34); 
but some scribes were Sadducees. Their political 
power was never great, although they frequently 
sat in the Sanhedrin, and in the New Testament 
(Mark, xii, 38-40; Luke, xx, 46) are accused 
of being ambitious. After Simon the Just the 
term applied to the teachers of the law was 
elders. 

Scrofula is tuberculosis of the lymph glands 
of the body. As a rule its course is milder and 
more chronic than tuberculosis of other parts, 
and though it may occur at any age, it is much 
more common in childhood than at any other 
time of life. Practically everyone is exposed to 
the infection, and it depends on whether local 
conditions are favourable or otherwise if the 
tubercle bacillus is to get a lodgment or not. A 
special predisposing cause is catarrh of the 
mucous surfaces, as seen ia chronic naso- 
pharyngeal catarrh and long-standing unhealthy 
tonsils. Further predisposing causes are the 
wasting diseases of childhood, whooping-cough, 
measles, and gastro-enteritis, and these are 
frequently followed by tuberculosis of the glands 
of the neck, chest, or abdomen. Rare cases have 
occurred where all the lymph glands of the body 
are aflected, but usually one group only is 
attacked, and in children it is most frequently 
the glands of the neck that are affected — cervical 
adenitis. The next most frequently attacked 
region is the abdomen, and tuberculous affection 
of the glands in that region is known as tabes 
mesenterica. The glands at first enlarge, and can 
be felt as hard masses. Later they become soft, 
and in time the skin on the surface breaks down 
and ulceration takes place, with a purulent dis- 
charge. Sooner or later, if attended to, the 
ulcerated surface heals, leaving a permanent scar, 
but as long as there is active ulceration in pro- 
gress there is always danger of the local condition 
giving rise to acute tuberculosis. Frequently at 
the stage of enlargement of the glands the tuber- 
culous infection is overcome, with the result that 
the swelling subsides without the appearance of 
any ulceration. When a gland has broken down 
and is discharging, secondary infection by other 
organism is of common occurrence, and this 
infection delays the healing process to a con^ 
siderable extent. Beyond local treatment. 
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preventive measures against tuberculosis (q.v.) 
should be maintained. 

Scropbularla^ceas, a very large natural order 
of herbaceous or shrubby gamopetalous dicoty- 
ledons, inhabiting all parts of the world except 
the coldest. They have opposite or alternate 
entire toothed or cut leaves, and usually four- or 
five-lobed irregular flowers with didynamous 
stamens, placed in axill'vy or terminal racemes; 
with a two-celled ovary and albuminous seeds. 
Many of the genera, such as the foxglove, calceo- 
laria, veronica, mimulus, antirrhinum, pentste- 
mon, &c., have beautiful flowers. 

Scud6ry (skh-d&-re), Madeleine de, French 
romance writer, born in 1607, died in 1701. She 
became one of the most conspicuous figures in 
the literary circle of the Hdtel Rambouillet at 
Paris, and acquired great fame by her romances, 
Artamhie ou le Grand Cyrus, Ibrahim ou VlUuatre 
Bassa, CUlie, Almahide, and others of almost 
interminable length, almost entirely forgotten 
now, even by name. 

Sculpture, the art of carving or modelling 
in the round or in relief, the materials usually 
employed being stone, marble, clay, metal, or 
wo^. The almost invariable preluninaiy to the 
production of a piece of sculpture is the making 
of a model in clay, generally built up round a 
kind of iron skeleton called an armaiure. This 
model may itself be baked, to produce a work in 
terra-cotta; or used to form a mould from which 
clay reproductions are taken, which are then 
baked. Otherwise, from the model a plaster of 
Paris mould is made, from which a plaster cast 
is taken. This the sculptor copies in his selected 
material, as a rule with the help of a pointing 
machine, by means of which a series of points 
are marked in the material, corresponding to a 
series placed on the model. Sometimes, however, 
the sculptor works direct, a procedure which calls 
for a high degree of skill and certainty. In the 
case of metal, either a mould in sand or clay is 
prepared from the model, in which the metal is 
cast and finished by chiselling, or the dre perdue 
process is used. In this a m^el rather smaller 
than the size desired is prepared, which is covered 
with wax, which the sculptor works into the 
required form. Over this a mixture of clays is 
placed, and the whole heated, so that the wax 
runs out through holes left for the purpose. 
Into the hollow thus left between the inner and 
the outer core of clay the metal is poured, and 
when cool the mould is broken away. This 
method was much used by the sculptors of the 
Italian Renaissance, and requires little subse- 
quent work on the metal. In making bas-reliefs, 
similar methods are employed. In these, a 
useful distinction, often forgotten, is between 
basso, mezzo, and alto relievo, to express different 
degrees of projection. 


As an art, sculpture reached maturity earlier 
painting. Its development in ancient Egypt 
was somewhat retarded by traditional restric- 
tions imposed by religious and social usage; but 
by the side of a conventional official art existed 
a naturalistic type of portraiture, of which 
admirable examples survive. What little remains 
of predynastic sculpture is very primitive; but 
numerous reliefs and some portrait-statues of 
the earlier dynasties (about 8500-2500 b.c.). 



Egvptitn Sculpture 


Two of the four statues. feet high, of Rameses II. before 
the rock'hewn Temple of Abu Simbel, Nubia About 
1359 B.C. 

though still archaic, unite with the dignity 
which always marks Egyptian work, a vitality 
too often stifled by convention in later times. A 
check due to a period of political unrest was 
followed by a group of masterpieces produced 
under the Middle Kingdom (about 2000-1700 
B.C.). Another revival took place under the 
New Empire (1580-1090 b.c.), marked by the 
production of many colossal portrait-statues, 
often impressive, but mechanical and conven- 
tional. Thenceforward, despite recurring vitality 
in the field of portraiture, repetition of tradi- 
tional types is the rule, and persists until the 
earlier years of the Christian era, despite suc- 
cessive modifications due to Persian, Greek, and 
Roman conquests. In Mesopotamia the earliest 
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sculpture has consideraMe affinity to the con- 
temporary primitive work of £g3rpt; but about 
8000 B.C., with the establishment of Semitic rule, 
a more naturalistic art developed, wherein 
Semitic figures appear and a characteristic 
treatment of drapery. Examples of later periods 
are rare, until in Assyria, about the ninth 
century b.c., came a revival represented mainly 
by a magnificent series of bas-reliefs, wherein 
the treatment of animals is singularly vigorous. 
Sculpture in the round, such as the famous winged 
bulls, was also produced, but was treated 
essentially as a bas-relief intended to be seen 
from one or two points of view only. Persian 
sculpture mainly carried on Assyrian traditions, 
whose infiuence is also seen in the work of the 
Hittites, Phrygians, Lydians, and Carians in 
Asia Minor. Meanwhile in Crete, under Meso- 
potamian and Egyptian infiuence, an art of a 
more graceful and charming type had developed, 
which through its offshoot at Mycenae (repre- 
sented by the well-known Lion Gate and the 
Vaphio Cups, dating from about 1400 B.c.) laid 
the foundations of Greek art. The earliest mani- 
festations of this were in Ionia, where the char- 
acteristics which were later to mark Greek art 
are mingled with Oriental infiuences; in the 
Cyclades; and in the Peloponnesus, where 
growing skill in handling the nude male form is 
well seen in a series of statues of Apollo, cul- 
minating in the Apollo of Piombino (now in the 
Louvre). Broadly, this period saw the develop- 
ment from a primitive sculpture which was 
primarily decorative to a tolerably naturalistic 
treatment of the human figure in the round. 
Meanwhile, in Sicily, the metopes of the Temple 
of Selinus show an effort at producing more 
complicated compositions. The gap between 
this more primitive work and the masterpieces 
of the fifth century is filled by the sculpture 
from the Temple at ^gina (480 b.c., now in 
Munich), and that from the Temple of Zeus at 
Olympia (about 460 b.c.), which belong to the 
Peloponnesian school. In these, not only are the 
individual figures full of character and vigour, 
despite the survival of archaic details, but they 
are combined into subtle and harmonious 
compositions. Other admirable examples of this 
transition period are the Ludovisi relief of Hera 
(Museo delle Terme, Rome), and the Charioteer 
of Delphi^ possibly by the Attic sculptor Calamis. 
With these begins the supremacy of the Argive 
and Attic schools, and the great period of Greek 
art. The first dominant figure is Myron, who 
worked in the first half of the fifth century, and 
is best known by his JMscobolos, in which his 
power of rendering the human figure in action 
and his rather dry handling is well seen. His 
younger contemporary Polyclitus was head of 
the Argive school, whose work centred round 


representation of the athletic male form. Char- 
acteristic in their solid compactness and detailed 
modelling are his Doryphorus and Diadumenoa^ 
which embody the famous canon of Polyclitus 
as to the proportions of the human figure. But 
it is with Pheidias that the finest work of fifth- 
centuiy Greece is connected. To him no existing 
work can with certainty be ascribed; but he is 
the chief personality behind the sculpture of the 
Parthenon, of which the greater part is in the 
British Museum. Here in the highest degree are 
the dignified simplicity of conception, the ideal 



Ares at Rest 


A copy of a statue by Scopes or Lysippus 

generalized types, reflecting nevertheless pro- 
found study of nature, and the technical ac- 
complishment, which distinguish the art of the 
period. In the fourth century, however, sculpture 
becomes the vehicle for expressing the passions 
and moods of the individual artist; types are 
more strongly characterized; and much technical 
resource is lavished in surface modelling and 
treatment of texture. These tendencies are 
revealed in the work of Praxiteles, whose Hermes 
is remarkable for its graceful pose and the easy 
flow of its modelling; while his Aphrodite of 
Cnidos is less a goddess than a woman conscious 
of her nudity. The massive types of his Doric 
contemporary Scopas have something in com- 
mon with the woric of Polyclitus, but possess an 
emotional intensity of their own admirably seen 
in the Demeter of Cnidos, and in those portions 
of the sculpture of the mausoleum of Halicar- 
nassus for which Scopas was responsible. 
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Towards the end of the century exaggeration attained its highest development in thirteenth* 
of this emotional tendency, in figures more century France. The prime ftinction of this is 
slender in type with small heads, marks the to decorate the objects expressive of the mystical 
work of Lysippus, sculptor to Alexander the religious temper of the age, from great cathedrals 

such as Chartres and Amiens to 
the ivory carvings used in private 
devotions. Individual statues are 
frequently of admirable quality; 
but the mediaeval artist did not 
shrink from deliberate distortions 
or variations in proportion, to 
bring every part into a unified 
whole. The nude figure is rarely 
used, and drapery plays an im- 
portant part in design. At the 
same time, the treatment of figures 
and ornament is intensely natur- 
alistic, a love of caricature and 
of the grotesque finding frequent 
The Dying Gaul. Statue in the Capitoline Museum, Rome expression. In the fourteenth 

century comes decline, with man- 
Great. He is the last great sculptor of Greece nerism, search for picturesqueness, and loss of 
proper, whose traditions are thenceforward monumental quality. Gothic sculpture in Italy, 
chiefly carried on in Asia Minor and Alexandria represented by such notable work as the pulpits 
until the Roman conquest. This Hellenistic at Pisa and Siena by Niccola Pisano, shows 
work shows great technical skill, picturesque strongly the influence of Roman art, and paves 
conception, and dramatic vigour, well seen in the way to the sculpture of the Renaissance in 
the sculpture of Peigamon and Rhodes, which the fifteenth century. In this period, as in classical 
includes the well-known figures of Dying Gauls 
and the famous Laocoon group. Typical of this 
period also is a group of strongly characterized 
portraits. In Italy, before the Christian era, 

Greek influence was strong, and Roman sculpture 
is dominated by Greek ideas and methods. Its 
individual character appears in the subordin- 
ation of the figure to general decorative effect, 
as in the series of historical bas-reliefs on the 
altars, arches, and columns erected to celebrate 
the victories of the emperors. In subject 
these bas-reliefs recall those of Egypt and 
Assyria, and in treatment show a growing 
tendency towards pictorial quality and ex- 
pression of space and atmosphere. Roman 
sculpture is also represented by some strongly 
realistic portraits of the Republican age, which 
were succeeded by the more idealized but still 
vigorous busts of the Imperial age. These and the 
bas-reliefs supplied motives for early Christian 
sculpture, consisting mainly of bas-reliefs which 
mingled Hellenic and Eastern elements in the 
treatment of Biblical subjects, the finest being 
those produced in the Byzantine Empire. 

Elsewhere Byzantine influence combined with 

Gothic from the north. The latter predominates Gilt Bronze Sutuc of King Arthur 

in the sculpture of Celtic and Scandinavian by Peter Vischer, at Innsbruck 

countries, which consists mainly of geometrical 

and abstract ornament; and it plays an im- antiquity, the nude human form treated in the 
portant part in the eleventh and twelM century round b^mes the chief interest of sculptors, 
Romanesque art of France and England, thus reflecting the outlook of the age, which, 
Romanesque leads into Gothic sculpture, which in contrast to mediseval ideas, made man the 
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central figure of the universe. Renaissance 
sculpture found its chief home in Florence; and 
of its earlier representatives, Ghiberti still re- 
tains many Gothic characteristics in his best- 
known work, the bronze doom of the Baptistery 
at Florence. Donatello, however, combines 
Gothic realism with truly classic treatment, 
notably in his impressive equestrian statue of 
Gattamelata at Padua, and in his singing- 
gallery for Florence Cathedral. Luca Della 
Robbia, best known for his glazed terra-cotta 
figures, also produced important work in marble 
and bronze, notably a 
companion singing-gallery 
to that of Donatello, less 
vigorous but fUll of grace 
and charm. Mino da 
Fiesole, Michelozzo, Bene- 
detto da Maiano, and 
Rosellino are other sculp- 
tors of the period who 
mingle with their classi- 
cism a playfulness and 
love of delicate detail 
characteristic of the fif- 
teenth century. In the work 
of Michelangelo, such as the 
Medici tombs at Florence, 
and the Moses at Rome (part 
of the unfinished tomb of 
Julius II), not only does the 
spirit of the Renaissance 
find complete expression, 
but that of a succeeding 

age is foreshadowed in the exaggerated size and 
muscularity of his figures, and in his calculated 
distortions, marks of a highly subjective art 
which separate it from that of fifth-centu^ 
Greece. Similar tendencies are discernible in 
the more graceful work of his contemporary 
Sansovino; and even more in that of his follower 
Giovanni da Bologna, who prepared the way for 
the baroque sculpture of the seventeenth century. 
This found its most brilliant exponent in Bernini, 
whose superb technical accomplishment served 
an art extravagantly dramatic and emotional, 
aiming at pictorial rather than sculpturesque 
quality. His influence was widespread, and 
found its chief field in France. Here Renaissance 
sculpture, represented by Jean Goujon and 
Germain Pilon, had retained much Gothic 
character. It was followed by the work of a 
seventeenth-century group of sculptors, including 
Girardon, Coysevox, and Puget, who modified 
the extravagances of Bernini into an art dignified 
and imposing, but apt to become pompous and 
turgid. The eighteenth century saw the modi- 
fication of the baroque into the rococo, wherein 
grace and elegance are the qualities chiefly 
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Bouchardon. Pigalle, Falconet, and Clodion. 
The monumental tradition is not, however, 
entirely lost; and in Houdon France produced 
an admirable sculptor of portrait-busts, which 
combine strong characterization with simple 
and dignified design. His sitters included not 
only the chief figures in contemporary France, 
but a number of distinguished Americans, 
among them Washington and Franklin. Towards 
the end of the century came the neo-classio 
movement, with Italy as its centre, which pro- 
duced sculpture free from rococo eccentricities. 



The Tomb of Richelieu, by Girardon, in the Church of the Sorbonne, Paris 

but dull, academic, and lifeless. Characteristic 
is the work of Canova and Thorwaldsen in Italy, 
of Chaudet and Pradier in France, and of Flax- 
man and Chantrey in England. The revolt 
against this art came with the Romantic move- 
ment of the early nineteenth century, and is 
seen in the work of Rude and Carpeaux in 
France, and of Alfred Stevens in England, 
emotional in conception and vigorous in treat- 
ment. The revival was continued by the work 
of Barye and Dalou, who pave the way to Rodin. 
His highly subjective art combines realism with 
free distortion and exaggeration in the interests 
of design and emotional expression. He is one 
of the chief influences in such modern sculpture 
as that of Bourdelle in France and of Epstein 
in England. In a modified form the classic 
tradition survives in the work of Sicard and 
Mailloe in France, and in that of Havard Thomas 
in England. Another influence of importance 
in modem art is that of primitive and negro 
sculpture, seen in the work of the Serbian 
Mestrovic, and in an extreme form in that of 
Matisse and Gaudier-Brzeska. — Bibliography: 
E. Short, History of Sculpture; Perrot and 
sought, and wldch is exemplified by the work of Chipiez, Histoire de . Vart dans Vantiquiti; 
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FlindeM Petrie, ^itt and Ctapa of Aneunt 
JB^ppt; E. Gardner, ffmdbook of Greek Sculpture; 

G. Dickina, HeUmMe Scuipture; E. Strong, 
Roman Sculpture; E, MAle, L*Aft du XIII* 
sack; We Bode, Florentine Sculptors of the Be-^ 
naissance; Fransoetti, Bernini; Hart and Biddle, 
Houdon; C. Taft,Modem Tendencies in Sculpture* 
Scunthorpe, an urban district of Lincoln- 
shire, England* There are iron- and steel-works. 
Pop. 27,400. 

Scurvy is a disease produced by the absence 
in the dietary of certain elements contained in 
fresh food, especially vegetable food. It is now 
a rare disease in adults, but is frequently seen in 
infants (infantile scurvy). Various theories have 
been held as to the cause, but the symptoms are 
so definitely relieved by any fresh vegetable 
food, fruit, or vegetable juice, that the disease 
must be considered to be due to the absence of an 
accessory food substance (vitamin). The early 
symptoms are languor and pallor with marked 
loss of appetite, and associated with these, swollen 
spongy gums, which bleed easily and idlow the 
teeth to become loose. Later there appears 
swelling of the legs, roughness of the skin, with 
many small haemorrhages under its surface, and 
various changes of vision. Along with these there 
is marked general weakness. Infantile scurvy 
arises practically always in children fed on patent 
and proprietary foods. If no fresh vegetable food 
is given, the patient in time shows an extreme 
degree of weakness and anaemia, and death is 
frequently hastened by sucli complications as 
diarrhoea and pneumonia. On the other hand, the 
addition of some form of fresh vegetable food, 
or juice, to the diet produces a marked improve- 
ment on the patient within two days. In the 
navy and merchant service, lemon Juice is 
employed, and its use has led to the disappearance 
of the disease in these services. 

Scurvy-grass (Cochlearia officin&lis), a cru- 
ciferous plant, growing in Britain and elsewhere 
on the sea-shore and high up on the mountains. 

It has long been esteemed for its antiscorbutic 
property. 

Scu'tarl, or Uskudur (ancient Ghrysopolis), 
a town of Asia Minor, on the Bosporus, opposite 
Constantinople, of which it is a suburb. It con- 
tains numerous mosques, fine bazaars, baths, and 
the enormous barracks of Selim III, which are 
associated with the name of Florence Nightingale. 
Scutari has manufactures of saddlery, silk, 
muslin, and cotton stuffs. Pop. 100,000. 

Scu'tari, or Skodra, a town of Albania, at 
the south end of the lake of the same name. It 
has manufactures of inlaid arms, saltpetre, and 
wine. Pop. 82,000. 

Scylla, a rock in the Strait of Messina, on the 
Italian side nearly opposite the whiripool of 
Charybdis. Various legends were associated 
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oon- 

See 


with SqyllA and Chaiybdis, which 
sideied highly dangerous to navi^tors. 
Charybdis* 

Scyphozoa, a g^roup of ani ma ls forming in 
some classifications a sub-division of the phylum 
Ccelenterata. This phylum is divided by some 
authorities into the classes Hydrozoa and Acti- 
nozoa; by others into Hydrozoa, Scyphozoa, 
Actinozoa, and Ctenophora; and by others still 
into Hydromedusae, Scyphozoa, and Ctenophora. 
Distinctive characters of the Scyphozoa are 
usually taken to be the stomodacum, or ingrowth 
of ectoderm forming an oesophagus; endodermal 
gastric tentacles; and endodermal sexual cells. 

Scsrthe, an instrument used in mowing or 
reaping, consisting of a long curved blade with 
a sharp edge, made fast at a proper angle to the 
lower end of a long handle, snath, or snead, 
which is bent into a convenient form for swinging 
the blade to advantage, and has generally two 
short projecting handles fixed to the principal 
handle, by which it is held. For laying cut 
com evenly, a cradle, as it is called, may be used. 
One form of scythe has a short branching handle 
somewhat in the shape of the letter Y, having 
two small handles fixed at the extremities of the 
two branches at right angles to the plane in 
wdiich they lie. The Hainault scythe is a scythe 
used with only one hand, straggling com being 
hooked up with one hand and cut with the other. 

Scyth'ropa, the channel-bill, a genus of birds 
of the cuckoo family. Only one species is known, 
the S* novce hollanduB, a very handsome bird 
inhabiting part of Australia, Papuasia, and the 
Moluccas, about the size of the common crow. 

It has a large and curiously formed beak. 

Sea-anemone, the popular name given to 
a number of animals of the phylum Coelenterata 



Sea-flucMmones 


and class Anthozoa, including the genus Actinia 
and many other genera. They are among the 
most interesting organisms met with on the sea- 
beach, or in aquaria. All sea-anemones, however 
varied in ooloration or form, present the essential 
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gtructure and appearance of a fleshy cylinder, 
attached by its base to a rock or stone, and pre- 
senting at its free extremity the mouth, sur- 
rounded by circlets of tentacles. With these 
tentacles, which may be very numerous, in some 
cases exceeding 200 in number, they seize and 
secure their food — small Crustacea, molluscs, 
such as whelks, &c. — which they paralyse by 
means of the thread-cells common to them with 
all Cmlenterata. The mouth leads into a gullet 
that hangs down into a cavity divided into 
compartments by radiating partitions. When 
fully expanded, anemones in their varieties of 
colour are exceedingly beautiful. But upon the 
slightest touch the tentacles can be quickly 
retracted within the mouth-aperture, the fluids 
of the body are expelled by the mouth, and the 
animal, from presenting the appearance of a 
frilly expanded flower, becomes a conical mass of 
jelly-like matter. Although these forms are 
attached to rocks and fixed objects, they appear 
able to detach themselves at will. Some are 
commensal with hermit-crabs, being attached 
to the shells inhabited by these crustaceans. 
Anemones are dioecious, that is, having the sexes 
situated in different individuals. The eggs are 
either fertilized in the surrounding sea-water or 
within the parent, and appear in their embryo 
state as free-swimming ciliated bodies of an 
oval shape. The sea-anemones resemble the 
Hydrae in their marvellous powers of resisting 
mjuries and mutilation. Thus if a sea-anemone 
be divided longitudinally, a new animal will in 
due time be formed out of each half. 

Sea- dragon (PegHsus draco)^ a small teleos- 
tean fish found in Indian seas. The breast is 
very wide, and the large wing-like pectoral fins, 
together with its general appearance, have pro- 
cured for this fish its popular name. The Chinese 
P. volans is very similar. P. natans, an allied 
species from Australian waters, has smaller 
pectoral fins and a larger body. The dragonets 
are also known as sea-dragons. 

Sea- eagle, a name applied to one or two 
members of the eagle family; but especially to 
the cinereous or white-tailed eagle or erne (Haliae^ 
tus albicilla), occurring in most parts of the Old 
World. The bird breeds in Shetland and in the 
Hebrides. Its average size appears to be about 
8 feet in length, and from 6 to 7 feet in expanse 
of wings. The American bald-headed eagle (H. 
leucocephalus) is also sometimes named the sea- 
eagle. See Eagle, 

Seaham Harbour, a seaport of England, in 
the county of Durham, with an excellent harbour 
for the shipping of coal. Pop. 17,000. 

Sea-hare (Aplysia), the name of a genus of 
hind-gilled sea-snails, slug-like in appearance, 
and with a prominent fSront pair of tentacles. 
The shell is a curved plate almost entirely covered 


by a fold of skin. Four tentacles exist, and the 
eyes are situated at the base of the hinder pair. 
The Ma-hares are widely distributed, and gener- 
ally inhabit muddy or sandy tracts. They emit 
a fluid of a rich purple hue. A. hybrida is the 
common British species. 

Sea-kale (Crambe maritima), a perennial 
cruciferous herb, a species of colewort, called 
also sea-cabbage. It is a native of the sea-coasts 
of Europe, and is much cultivated in England 
as a table vegetable, the blanched young shoots 
and leaf-stalks being the parts eaten. 

Seal, the name applied collectively to certain 
genera of mammals, order Carnivora, section 



Seals. Common Seal (Phoca vitulina)^ behind which is the 
Fur Seal {Otaria urAna). Harp or Greenland Seal {Phoca 
grcenlandica) in background. 


Pinnipedia or Pinnigrada, in which the extremi- 
ties arc modified Into swimming-paddles. Two 
distinct families are defined, the Phocidae — . 
common or true seals, and the Otariidse — eared 
seals or sea-lions. 

The Phocidse, or true or hair seals, have a body 
of fish-like contour. They have no external ear, 
and the hind limbs are permanently stretched 
out behind the body and parallel with the tail. 
There are five toes on each foot, and the middle 
digits of the hinder feet are much shorter than 
the outer ones. The toes, which are provided 
with claw-like nails, are united by a web of skin* 
The fore limbs are mere flippers. The back teeth 
are flattened and sharply pointed, and are aU 
much alike. The fur generally consists of a 
dense thick under-frir and of an outer coat of 
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longer and coarser hairs. The bones are of light 
spongy texture, and beneath the skin is a thick 
layer of blubber or fat. The eyes are large and 
intelligent, and the sense of smell is aim well 
developed. The brain is large in proportion to 
the body, and, when domesticated, seals exhibit 
a very high degree of intelligence. They are appa- 
rently monogamous, and seldom produce more 
than two at a birth, one being the rule. They 
occur in almost all non-tropical seas, but are 
most plentiful in high latitudes. They are 
hunted for their skins, which are converted into 
leather (much used in the manufacture of school- 
bags), and for their blubber, from which oil is 
obtained. The common seal (Phoca vituHna) is 
found widely in northern regions, and also on 
the more northern coasts of Britain. Its average 
length is from 3 to 5 feet, and the fur is a greyish- 
brown, mottled with black. It is very destructive 
to most of the food fishes. It is much attached 
to its young, and is strongly attracted by musical 
sounds. It is never met with in large numbers, 
or far away from the land. The harp seal, Green- 
land seal, saddleback, or atak (P. gramlandica), 
inhabits the Arctic Ocean. The males average 
5 feet in length. In the spring, at breeding 
season, these seals resort in immense herds to the 
floes of the Arctic Ocean, around Jan Mayen 
Island, where great numbers of them are killed 
annually by crews of the sealing vessels. The 
great seal (P. harh&ta), which is 8 or 10 feet in 
length, occurs in Southern Greenland. The grey 
seal {Halichcenis grypus or griseus) is from 8 to 
0 feet long, and is found on the Scandinavian 
and Icelandic coasts. The Phoca caapica, foimd 
in the Caspian Sea, attains a length of about 
5 feet. The Baikal seal (P. sibirica) is a very 
similar species. The monk seal (Monachus 
aWiventer) of the Mediterranean and Black Seas 
seems to have been the seal best known to the 
ancients. To the same genus belongs the West 
Indian seal (M. tropicalis). The genus Cystophdra 
includes the large bladder-nose, hooded or crested 
seal (C. cristdta) of the Greenland seas. The 
largest of the pinnipeds is the sea-elephant or 
elephant-seal (q.v.). 

The Otariidae or ^ eared ’ seals are distinguished 
by the possession of a small outer ear, a longer 
neck, better developed limbs, and a much nearer 
affinity to the bears. The northern sea-lion 
(Olaria stelleri), so called from its mane of stiff 
crisp hairs, is a native of both the American and 
the Asiatic shores of the North Pacific. The 
southern sea-lion (O. jubata) belongs to South 
America. Among the species of frir-seals in the 
southern hemisphere are the Falkland Island 
seal, the Cape seed, and the New Zealand seal. 
The best known among frir-seals is the northern 
fur-seal, which breeds on the islands of the 
Pribylov group, off the coast of Alaska, and at 


the Commander Islands, in Behring's Sea. The 
species found here is CaUorhlnm uralnua or 
Otaria uralna. It makes its appearance from the 
southward late in the spring, leaving again about 
the end of October or beginning of November. 
Each old male mates with ten or fifteen or more 
females, whom he guards jealously, and on whose 
behalf he fights fririously. The female gives birth 
to one pup. The male attains maturity about 
the eighth year, when its length is from 7 to 8 
feet, and its weight from 500 to 700 lb. The 
outer and longer hairs of its frtr are of a greyish- 
brown colour, the thicker under-fur being darker 
or reddish-brown; and it is this fine under-fUr 
which, when stripped of the coarse outer hairs and 
dressed by the furrier, affords one of the most 
beautiful and valued of the ^ sealskins * of 
commerce. 

The seal fisheries are divided into hair-seal 
fisheries and fur-seal fisheries. The principal 
seats of the hair-seal fishery are Newfoundland, 
Jan Mayen, and the Caspian Sea. British ports 
engaged in the industry are Dundee and Peter- 
head. Steamers are employed, and the vessels 
make the ice about the middle of March, and 
prosecute the seal fishing till about the middle 
of May, when they proceed to the whale fishing. 
The seals are taken either by clubbing them or 
shooting them on the ice. The species taken are 
the harp or saddle-back and the hood or bladder- 
nose. The skins are salted, and the fat is stowed 
into tanks, and manufactured into oil when the 
vessels reach home in the autumn. The blubber 
of about 100 seals yields a tun of oil. A * close 
season * has now been established both in the 
Newfoundland fishery and the Jan Mayen 
fishery. The fur-seal fishery is carried on chiefly 
at the Pribylov Islands. The United States 
claimed the right to prohibit sealing in Behring's 
Sea, a claim which led to difficulties with Britain, 
and the case was decided against them by 
arbitration, except as regards the three-mile 
limit. By a treaty signed in 1911 the Federal 
Government was given the sole right to kill 
seals in Behring's Sea or on the islands, and agreed 
to hand over a proportion of the catch to Great 
Britain and Japan, 15 per cent to each. 

Seal. A seeJ upon a document was originally 
a substitute for a signature; a seal upon a place 
of deposit answered the purpose of security in 
a different manner from a lock. The use of seals 
is of the highest antiquity, and one of the earliest 
and commonest forms is the signet-ring. In 
Egypt impressions of seals were made in fine clay, 
and attached to documents by slips of papyri. 
The Romans used clay, bees'-wax, and in the 
time of the Empire lead for taking impressions. 
In the time of Constantine flat metal seals called 
bulke were used. The metals used were gold, 
silver, and lead, and the bullae were attached 
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to documents by silk or woollen bands. The 
leaden seal was adopted by the Popes. (See 
BuU.) The Western monarchs generally used 
bullae up to the sixteenth century. The use of 
bees’-wax was introduced by the Normans; 
sealing-wax was invented in the seventeenth 
century. Documents in England are still sealed 
in compliance with legal formality, but the 
true voucher to which alone any real importance 




Obverse tnd Reverse of the Great Seal of George V. 
Actual size 6i in. diameter. The inscription reads: 
GEORGIUS VD: G: BRITT: ETTERRARUM 
TRANS MAR: QU^ INDIT; SUNT BRIT: 
REX F: D: IND: IMP. 


attaches is the signature. There are three seals 
officially used in England by or in name of the 
sovereign— the great seal, the privy seal, and 
the signet. There is a similar set of seids for 


Scotland, which are only used for private rights 
and grants connected with that part of the 
kingdom. 

Sea-lemon (Doris), a genus of sea-slugs, the 
type of the family Dorididae. It is destitute of 



a shell, and moves by means of a broad ventral 
foot. The gills exist in the form of a circle of 
plumes surrounding the vent near the hind end 
of the upper surface. They can be retracted at 
will within the body. Sea-lemons may be found 
at low-water mark under stones and in similar 
situations. Doris tuberculatUy or the ‘ sea-lemon ’ 
par excellence y is about 3 inches in length, of a 
yellow colour, and has a corrugated skin. 

Sealing-wax, a resinous preparation used for 
securing folded papers and envelopes, and for 
receiving impressions of seals. Ordinary red 
sealing-wax is made of pure bleached lac, to 
which when melted are added Venice turpentine 
and vermilion. Inferior qualities consist of a 
proportion of common resin and red lead, and 
black and other colours are produced by substi- 
tuting appropriate pigments. Sealing-wax was 
invented in the seventeenth century. 

Sealkote, or Slalkot, a town of India, in the 
Punjab, 72 miles north-east of Lahore, is the 
scene of a famous annual fair, and a local trade 
centre of rising importance. The manufactures 
are paper and cloth. Pop. 65,000. 

Seamanship, the practical work of taking a 
ship from port to port or of boat-sailing. Sea- 
manship and navigation are not synonymous 
terms; on the contrary they are diametrically 
opposed, for navigation, or a good knowledge of 
it, may be acquired in places utterly remote 
from the sea, while seamanship itself is purely 
a result of experience, either gained personally 
or confided to one by another. It is quite common, 
but not quite true, to say that * seamanship does 
not now exist ' although certainly there can be 
no comparison between modern triumphs of 
engineering and the mastery over nature for 
which man waged a victorious battle in bygone 
days with little other aid than canvas, wood, 
and hemp. The essential difference between the 
seamanship of the old days and that of the new 
is not one of degree but of kind. Under the 
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oarefiil eye of her master the wooden ship, her 
tall, oanvas-laden masts raking the skies, sailed 
all over and acros.i the Seven Seas, just as the 
mechanical leviathans are doing at the present 
day; but still there is no comparison. The sailings 
ship master works his ship in the highest sense 
of the term, for he is on deck, where all the 
necessary operations of seamanship are per- 
formed at his direction; he knows every sail 
and every spar, and he gives shape to his orders 
as necessity arises; dependent entirely upon his 
own seamanship and the efficiency of his officers 
and men in performing definite operations, for 
keeping his ship upon its course, and avoiding 
difficulties of all kinds as they arise or are fore- 
seen. In the steamship, however, all this work 
is expressible in terms of so much mechanism. 
The master is the navigator; he has gongs, 
speaking-tubes, wireless direction- and time- 
signals, steam-steering, steam or internal-com- 
bustion propulsion, and a host of ingenious 
devices; but they are all under the direction of 
engineers and mechanics, and the master, with 
neither sail nor spar to trouble him, and only a 
handful of levers to operate, becomes more of a 
refined mathematician and a skilful navigator, 
and rather less of a coarse, rough-and-ready, 
blustering seaman of the old school. 

R. H. Dana, the author of Two Years Before 
the Masty writing in 1844 says: 


The common sayiM that to hand, reef and steer makes a 
sailor, is a mistake. It is true that no man is a sailor until he 
can do these things; yet to ship for an able seaman he must, 
in addition to these, be a good workman upon rigging. The 
rigging of a ship requires constant working upon m a multi- 
tude of ways; and whenever any of the ropes or yards are 
chafing or wearing upon it, it must be protected by ** chafing 
gear’*. This chafing gear consists of worming, parcelling, 
serving, rounding, 8k.; which requires a constant supply ox 
small stuffs, such as foxes, seimit, spunyam, marline, and the 
like^all which is made on board firom condemned rigging and 
old junk. There is also a good deal of new xigging to be cut 
and fitted on board, which reciuires neat knots, sjdices, seiz- 
ings, coverings and turnings in. It is also frequently neces- 
sary to set up the rigging in cme part of the vessel cmt another; 
in which case it must be seized or turned in afresh. It is 
upon labour of this kind that the crew is employed in the 
** day’s work ** and jobs which are constantly carried forward 
on board. A man*s skill in this toork is the cnuif test of his sea- 
manship: a competent knowledge of steering, reefing, furling, 
;md the like may be taken for granted as no more dian what 
is expected of an ordinary seaman; but to put a marlinspUie in 
a mqn*s hand and set him to toork t^on a piece of rigging, is 
considered a fair trial of his qualities as an cme uaman. 


In the article Sail some idea of the multipli- 
city of the spars and cordage involved in the 
yar^ and running rigging of the old-fashioned 
Miling-ship—now disparagingly termed a cmnd- 
jimmer — ^may be gained; and when it is con- 
sidered, that to work upon a sail a seaman 
must first know the name of it, and then he 
must know the spar it is bent to before he can 
hope to find it, the need for a lengthy apprentice- 
ship and an almost incredible amount of highly 
specialized knowledge becomes at once apparent. 
Nowadays there are few spars and few sails, and 


the bulk of merchant shipping, dependent solely 
upon steam, possesses hollow masting made of 
steel plates. Hempen rope has given place to 
steel hawse, even in the few remaining sailing- 
ships, and the profession of the sea, though no 
easier than it used to be, has benefited much from 
scientific improvement by the elimination of a 
great deal of unnecessary labour and hardship, 
and especially by the substantial shortening of 
sailing-times between ports. 

From the very earliest times until the first 
voyage of Columbus (1492) ships * hugged the 
shore % imless an exception be made of those 
Irish who colonized Iceland, and the Norsemen 
who visited Greenland, and (according to Dr. 
Fridtjof Nansen, q.v.) Labrador. Columbus 
began a new era in which navigation began 
slowly to develop, and, beginning as a mere 
auxiliary to perfect seamanship, it has gradually 
drawn level and is even now considered by many 
to be of more importance. It is a battle between 
theory and practice in which neither of the forces 
can be supplanted by the other. Practical sea- 
manship is indebted to theory for a reasonably 
straight course and the avoidance of mishap; 
given the course, the practical part of the busi- 
ness is to keep the ship to it, and this, of course, 
is the business of modem seamanship. The task 
of working a ship has fewer terrors and less 
dmdgery under steam than under sail, and it is 
more certain withal, for the work is divided 
between two departments, deck and engines, 
where there was formerly only one, and weather 
conditions, &c., have been more or less eliminated 
as factors of uncertainty. 

In the days of the sailing-ship, textbooks of 
seamanship were essential, but nowadays they 
are not so necessary and those that do exist 
are more dictionaries than anything else — dic- 
tionaries of mechanics with appendices on sail. 
Two volumes are published for the Admiralty — 
Manual of Seamanship. 

Sea-mat, or Homwrack (Flustra), a genus 
of the phylum Polyzoa (q.v.). The sea-mat looks 
like a piece of pale-brown sea-weed. F. foliacea, 
or the broad homwrack, is a familiar species. 
The sea-mat is a compound organism, produced 
by a process of continuous gemmation or budding 
from a single original polype, which’ latter was in 
turn developed from a tme egg. Each little 
polype or zooid possesses a mouth surrounded by 
a crown or circle of retractile, ciliated tentacles, 
a digestive tube, and a nervous ganglion. 

Sea-moose (Aphrodite), a genus of Annelids 
or segmented marine worms. Beautiful iridescent 
hues are exhibited by the hairs or bristles which 
fringe the sides of the body. The sea-mouse 
inhabits deep water, and may be obtained by 
dredging, although it is frequently cast up on 
shores after storms. The common species 
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(A, aculeata) of the British and French coasts is 
6 or 8 inches long and 2 or 8 inches in width. 

Sea-pink (Armeria maritima), a small plant, 
the type of the genus Armeria, nat. ord. Plum- 
baginacese. It is found on all the coasts of Britain, 
and on many of the mountains. In gardens it is 
often used as an edging for borders in place of 
box. 

Sea-power, a term which, though often be- 
lieved to be of quite modem origin, was, in the 
form of ‘ power of the sea ’, employed by a 
writer of the time of Henry VI. Sea-power has 
been important at all times, and, with but few 
exceptions, to all countries of any standing. 

A reference to the writings of Thucydides 
shows him to have been as fiilly alive to the 
importance of sea-power as are Mahan and other 
writers of his school to-day. In the Persian wars 
sea-power was a deciding factor, as is shown by 
the overwhelming victory of Greece at Salamis. 
The struggle for supremacy waged by Rome 
against Carthage soon convinced the former 
nation that a powerful naval force was absolutely 
necessary for victory. A superb example of 
sea-power is afforded by the Vikings of the eighth 
and ninth centuries, who, in spite of their 
relatively small numbers, raided and plundered 
practically all Europe. Their mobility, and the 
entire absence of anything approaching a navy 
among the civilized nations of that time, made 
the Northmen’s raids irresistible. When, under 
Saladin, the Saracens began to neglect maritime 
enterprise, their power declined. Venice, Genoa, 
and Pisa alike owed their rise and long-continued 
wealth to power on the sea; Genoa declined after 
her defeat by the Venetians at Chioggia. The 
dawn of Britain’s sea-power is usually considered 
as dating from the defeat of the Spanish Armada 
in 1588; though as early as 1340 Edward Ill’s 
victory over the French fleet at Sluys was as 
decisive as the later triumph of Trafalgar in 
relieving Great Britain from fears of invasion. 
The struggles with the Dutch, and the enterprise 
of Cromwell in the capture of Jamaica (1664) are 
most important items in the story of our growing 
power on the sea. Napoleon, supreme as a com- 
mander upon land, was, in spite of ceaseless 
energy and constant and minute attention to 
the question of his navy, never able to attain 
complete success at sea. The American Civil 
War, in which the navy of the North was able 
to blockade effectively the Southern ports; the 
success of Japan against China in the last decade 
of the nineteenth century; the Russian defeat 
at the hands of Japan; and the still more recent 
events of the European War, are all examples of 
the never-ceasing need for nations who desire 
to remain ^ Great Powers* to secure command 
at sea. The introduction of under-sea command 
aod, through air-craft, of power above the sea 


has resulted in a considerable modification of 
the fundamental principles of sea-power as 
popularized by Mahan, and the exact function 
of this power in wars of the fhture cannot readily 
be defined. See Navf /. — Bibliography: A. T. 
Mahan, Influence of Sea Power upon History 
(1660-^1783); Life of Nelson; W. O. Stevens and 
A. F. Westcott, A History of Sea Power; J. A. 
Froude, English Seamen in the Sixteenth Century. 

Search-light, a powerful light which is us^ 
in combination with a suitable reflector to ob- 
tain a parallel beam, and is put to useftd service 
in the navigation of narrow channels, for the 
detection of ships at sea and air-craft, and for 
signalling. Parabolic reflectors are used to obtain 
the parallel beam of light, and in those cases 
where a divergent beam is required the conditions 
are met by moving the source of light out of the 
focus of the reflector, or by using dispersion lenses 
or divergers. The dispersion lenses are designed 
to produce a cone of light which is very useful 
for aerial reconnaissance work. For surface 
observations the diverger, which spreads the 
light horizontally, meets the conditions most 
satisfactorily. 

The source of light is commonly a carbon 
arc, with the carbons set horizontally and pro- 
vided with series and shunt coils to regulate the 
arc. The currents in use vary from as low as 80 
amperes in small search-lights up to about 200 
amperes in the largest sizes. 

Sea-robin (Trigla cuculus), a British acan- 
thopterous fish, otherwise called the Bed or 
Cuckoo Gurnard, It is about a foot long, and of 
a beautiful bright-red colour. In the United 
States the name is given to a species of the 
kindred genus PrionOtus. 

Sea Rocket (CaMle maritima), a cruciferous 
herb with fleshy leaves and lilac flowers, common 
on sandy shores. 

Sea-serpents. Stories of the occasional ap- 
pearance on the surface of the sea of serpents of 
gigantic size were long regarded as mere ‘ travel- 
lers’ tales’, retailed by ignorant sailors and 
unworthy of serious attention. Many such 
stories doubtless rested on no better basis than 
a school of porpoises, a pair of basking sharks, 
a flock of water-birds, or a long mass of drifting 
weed. But it is impossible to dismiss in such 
summary fashion the account given by the 
officers of H.M.S. Dcedalus, who sighted and 
observed with care some immense unknown 
creature off the coast of Africa in 1848; or 
the observations of those on board the Royal 
yacht Osborne, who enjoyed a like experience 
while cruising near Sicily hi 1877, That some 
gigantic specimens of squid exist is quite well 
known; and the late Philip Henry Gosse is not 
the only eminent scientist to admit the possible 
survival and occasional emergence from remote 
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ooean depths of some welinigh extinct plesio« suitable. In northern latitudes January is, in 


saurus. — Cf. Lee, Sea Monsters Unmashed {InUr» 
ncdimal Fisheries Exhibition Handbook, 1888). 

Seashore, or Foreshore, in law, signifies the 
strip surrounding a coast between high- and low- 
water mark. The foreshore is vested in the 
Crown or in a subject by grant from the Crown. 
The public may walk on any part vested in the 
Crown and may fish there, but there is no right 
of access over private lands adjoining the fore- 
shore. 

Sea-sickness is caused by the abnormal 
stimulation of the semicircular canals in the 
internal ear, and produces, by reflex action, 
nausea, vomiting, and depression. The degree 
of sea-sickness varies from slight nausea and 
lassitude to extreme vomiting and collapse. A 
few persons are insusceptible; with many, after 
a few days' sailing, the condition passes away; 
while some persons are affected always. The 
likelihood of sea-sickness is increased by such 
secondary causes as the diet taken before setting 
off and when on board, the depressing influence 
of cold, and the position of the person with 
regard to the rolling of the ship or with regard 
to smells and other external discomforts. On 
the other hand, its prevention can be furthered 
by light regular diet and avoidance of constipa- 
tion, by warmth, by lying down, and especially 
by lying down in darkness or with the eyes shut. 
Many substances have been used as preventives, 
sometimes with success — coffee, bromides, chloral, 
opium, amyl nitrite, and various proprietary 
medicines. As curative measures during an 
attack, rest and warmth, with small doses of 
brandy and ice, or champagne in frequent small 
quantities, are the most effective. 

Seaside Grape, a small tree of the genus 
Coccoloba (C. uvifera), nat. ord. Polygonacese, 
which grows on the sea-coasts of Florida and the 
West Indies. It has clusters of edible fruit like 
currants, and a beautifril hard wood which pro- 
duces a red dye; and it yields the extract known 
as Jamaica kino. 

Sea-snake, a name common to a family of 
snakes, Hydridse, of several genera, as Hydrus, 
Pelamis, Chersydrus, &c. They are found off the 
coast of Africa, and are plentiful in the Indian 
Archipelago. They are all, so far as known, 
exceedingly venomous. The Hydrus Stokesii 
inhabits the Australian seas, and is as thick as a 
man's thigh. 

Seasons, the four quarters into which the 
year is divided, according to the general char- 
acter of the weather. Such a division of the 
year is more applicable to the higher latitudes. 
Within the tropics there is comparatively little 
variation in the solar heat received and the length 
of the day, and a division of the year into a 
wet and a dry season is in many cases the most 


general, the coldest month and July the warmest. 
Therefore both for ordinary and meteorological 
purposes winter is generally held to include 
December, January, and February, and summer 
to include June, July, and August, while the 
intervening quarters constitute spring and 
autumn. What is called the astronomical divi- 
sion of the seasons places them about three 
weeks later, making winter and summer com- 
mence at the solstices, spring and autumn at 
the equinoxes. In southern latitudes, of course, 
the corresponding seasons occur six months later 
(or earlier) than in the northern. See Spring*, 
Summer*, Autumn*, Winter; Climate; Earth; 
Equinox, 

Sea-spider, or Spider-crab, a marine crab 
of the genus Maia (M. squinado), with a body of 
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triangular shape, and long legs. It lives in deep 
water. 

Sea-surgeon, or Surgeon-fish (Acanthurus 
chirurgus), a spiny-finned fish so named from the 
presence of a sharp erectile spine on each side 
of the tail near its tip. When erected they are 
formidable weapons. This fish occurs on the 
Atlantic coasts of South America and Africa, 
and in the Caribbean seas. Its average length 
is from 12 to 19 inches. These fishes make them- 
selves inconspicuous by attaching bits of sea- 
weed and other objects to their backs. 

Sea-toad, a name given to certain spider- 
crabs (Hyas araneus) found on British coasts 
at low-water mark. 

Seattle, a seaport-city of Washington, United 
States, the largest city, state-capital, and county 
seat of King county, on Seattle Bay. Steamship 
communication is maintained with Alaska and 
British Columbia (Prince Rupert), and with 
trans-Pacific and Pacific coastal towns. At 
Seattle is Puget Sound Navy Yard, protected by 
a fort. Manufactures include canned meats, 
canned fish, foundry and machine-shop goods 
(bolts and nuts especially), confectionery, and 
ships. There is an export of wheat, flour, hay, 
potatoes, timber, live-stock, fruit, &c,, and 
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coffee, rice, silks, &c*, are imported. Pop. (1920), 
815,000. 

Sea-urchin, a name often used as equivalent 
to echinus (q.v.), a genus of Echinodermata (q.v.), 
marine animals allied to the starfishes and sea- 
cucumbers. The skin of the animal is covered 
with prickles, resembling somewhat those of the 
common urchin or hedgehog. The name sea- 



Upper side of a Heart-urchin (Spatangus purpureus) 

urchin is also applied in a looser sense to a 
number of other genera of echinoderms besides 
echinus. A distinction has been drawn between 
a regular and an irregular type. In the former 
the test is spheroidal, with the mouth at the 
lower pole and the anus at the upper. To this 



Sea-urchin (Echinus lividus) 


type belongs Echinus esculentus, the familiw 
edible species. In the irregular type, the test is 
oval or heart-shaped, with the mouth at the 
front and the anus behind. This type includes 
the heart-urchins, sand-dollars, and shield- 
urchins. 

Sea-urchins live on the sea bottom at all 
depths, or among rocks. Some, like the sand- 
dollars, bury themselves in the sand; others, 
like the purple sea-urchin, by some process not 
yet understood, bore holes in rock and fix them- 
selves there. 


Sea-water, the salt water of the sea or ocean. 
Sea-water contains chlorides and sulphates of 
sodium (chloride of sodium = common salt), 
magnesium, and potassium, together with bro- 
mides and carbonates, chiefly of potassium and 
calcium. The dissolved salts amount to about 
3*5 per cent of the weight of a given quantity 
of sea-water, sodium chloride being by far the 
most abundant constituent. Sea-water is in 
consequence somewhat denser than river-watei^ 
but the rivers that bring dissolved material from 
the land-surface are regarded as the primary 
sources of the saltness of the sea. 

Sea- weed. See Algce. 

Sea- wolf (Anarrhichas lupus)^ a genus of 
spiny-finned teleostean fishes, family Blenniidse 
or blennies (also known by the names * sea-cat * 
and ‘ swine-fish *). Its mouth is armed with 
sharp, strong teeth of large size, and when 
captured it is said to bite the nets and even 
attack the fishermen. Around the coasts of 
Britain it attains a length of 5 or 6 feet. The 
flesh is palatable, and is eaten in Iceland, whilst 
the skin is durable, and is manufactured into a 
kind of shagreen^ used for making pouches and 
like articles. See Bass, 

Seba'ceous Glands are small glands situated 
in the deeper layers of the true skin, and have 
ducts which open into the upper portion of the 
hair follicles. They secrete a fatty matter, called 
sebum, which acts as a lubricant to the hairs. 
They are found generally over the body surface, 
but are most abundant on the scalp. 

Sebas^tes, a genus of spiny-finned fishes, 
containing the bergylt or Norway haddock 
{S. norvegicus), which is viviparous. See Bergylt, 

Sebas^’tian, Dom, King of Portugal, post- 
humous son of the Infant John and of Joanna, 
daughter of Charles V, born in 1554, died in 1578, 
ascended the throne in 1557, at the death of his 
grandfather, John III. In 1 578 he led the flower 
of his nobility into Africa on a wild expedition 
against the Moors, and perished in battle with 
nearly all his followers. He had no immediate 
heir, and many Portuguese refused to believe 
in his death. Several pretenders appeared, and 
Sebastianism, or the belief in the return of the 
king, lingered long in Portugal. 

Sebastian, St., Christian martyr, born at 
Narbonne about 255, died 288. Under Diocletian 
he was captain of the praetorian guard at Rome, 
and rose to high favour at court. Having de- 
clared himself a Christian, and refused to abjure, 
he was tied to a tree and pierced with arrows. 
A Christian woman named Irene, who came by 
night to inter his body, finding signs of life in 
him, took him home, and nursed him till he 
recovered. He then presented himself before 
Diocletian, and remonstrated with him on his 
cruelty; whereupon the emperor ordered him to 


SECOND SIGHT 


SEBASTOPCML 138 


be beaten to death with rods» and his body to 
be thrown into the eioaca» His protection was 
invoked against pestilence, and his martyrdom 
has been a ihvoiirite subject in Christian art. 

Sebas'topol, or Sevastopol, a Russian town 
and naval station on the Black Sea, in the south- 
west of the Crimea. It has grown up since 1780, 
when it was a mere Tatar village. On the out- 
break of the Crimean War, when the population 
amounted to 48,000, it became the point against 
which the operations of the Allies were mainly 
directed, and its siege was a deciding fhctor in 
the campaign. The town, then utterly destroyed, 
was reconstructed, and though the Treaty of 
Paris stipulated that no arsenal should exist on 
the Black Sea, and that the town should not again 
be fortified, these restrictions were abrogated in 
1871. Feodosia (Theodosia) is more important 
commercially. In Nov., 1920, Sebastopol was 
captured by the Bolshevists. Pop. 77,000. 

Sebes^ten, the Cordia myxa and kuifolia, 
Asiatic trees of the borage order. The fruit is 
edible, and in India is pickled, and also used as 
a demulcent. 

Secamo^’ne, a genus of plants, mostly climbing 
shrubs, nat. ord. Asclepiadacese, found in the 
warm parts of India, Africa, and Australia. The 
roots of 5. emeHca are employed as a substitute 
for ipecacuanha. 

Secondary Cell, an electric cell which has 
the characteristic that after it has been dis- 
charged it can be charged afresh from any suit- 
able source of power. The chemical changes in 
a primary battery lead to the elements being 
consumed, but in a secondary cell the chemical 
changes are reversible. In a simple lead accumu- 
lator the positive plate is composed of lead 
peroxide, and the negative plate is made of lead 
in a spongy and chemically active form. The 
electrolyte used is dilute sulphuric acid. In 
the Plants process of accumulator manufacture 
the positive plate is formed from pure lead, which 
is later converted into the peroxide. In the 
Faure process grids of lead are filled with the 
active material in the form of paste. When a cell 
is discharged, the active material is changed to 
sulphate of lead, which is converted back to the 
original substances on the passage through the 
cell of a current from a generator. The chemical 
changes are somewhat intricate. Through the 
production of water from the sulphuric acid as 
lead sulphate is formed during the discharge, the 
density of the acid is reduced. When charging, 
the density of the acid is increased, and the 
specific gravity of the electrol3rte is a good index 
to the state of charge of the battery. The 
electrolyte should be made up from chemically 
pure sulphuric acid and distilled water. The 
density changes from 1*19 originally to about 
1*21 when the battery is fully charged, and about 


1*10 when discharged. The dectiomotlve force 
of a cell rises rapidly towards the end of the 
charging process, and on discharge the pres- 
sure falls rapidly to an average of about 1*9 volts, 
but afterwards very slowly. Such cells should 
never be discharged beyond the point when the 
voltage of the cells is 1*8. Batteries are rated by 
their capacity in ampere hours at a specified 
time rate. A battery of 40 ampere hours on the 
ten-hour rate will give 4 amperes steady dis- 
charge for ten hours, and will then have a voltage 
of about 1*8 per cell, and will need recharging. 
Of the ampere hours expended in charging, a 
good secondary cell will give back about 90 to 
95 per cent during discharge. 

In Edison’s cell, which is much used in electric 
vehicles, the active materials are iron and nickel 
plates immersed in a solution of caustic potash. 
A lead cell requires attention and frequent 
charging to prevent deterioration, even though 
it is not in active use, but the Edison type is 
entirely free from this trouble. The ampere-hour 
efficiency of an Edison cell is about 10 to 15 
per cent lower than that of the lead type. 

Secondary Growth, or Secondary Thicken- 
ing, in plants, the increase in girth of stems and 
roots, due to the activity of the cambium (q.v.). 
It occurs more or less in all dicotyledonous 
Angiosperms and in Conifers, but is most marked 
in perennial stems and roots, especially in those 
which are woody. It is found also, though in a 
modified form, in certain arborescent Monocoty- 
ledons (e.g. Dracaena, Yucca, Palms), and. 
though rare — and even when present feeble — in 
living Ferns and Fem-allies, was a prominent 
feature of many extinct Pteridoph3^es (Cala- 
mites, Lepidodendreae, &c.). The object of 
secondary thickening is the provision of additional 
vascular (conducting), mechanical (strengthen- 
ing), and storage tissue, so as to keep pace with 
the ever-increasing surface and bulk of a perennial 
plant-body. 

Second Sight (in Gael, taisch), a Highland 
superstition, formerly very common, which sup- 
posed certain persons endowed with the power 
of seeing future or distant events as if actually 
present. These visions were believed to be not 
as a rule voluntary, but rather dreaded than 
otherwise by those who were subject to them; 
yet it was also believed that those who possessed 
this gift might sometimes induce visions by the 
performance of certain awhil rites. Some of the 
Scottish seers declared this power to be hereditary, 
whilst others maintained that they could impart 
the gift of second sight by teaching. The subject 
is treated at length in Martin’s Description of the 
Western Isles 0/ Scotland (1708); Macleod of 
Hamir’s Treatise on the Second Sight (1768); and 
is discussed also in Dr. Johnson’s Journey to the 
Hebrides (1775). 
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Secretary •bird, the sole representative of of the Crown colonies and supervises their ad- 
the genus Serpen^us (S. secretariua), order ministration* Each secretary of state is assisted 
Falconiformes or diurnal birds of prey. It derives by two under-secretaries, one permanent, the 
its popular name from the peculiar plumes of other parliamentary, the latter retiring with the 
feathers which project from the back and sides ministry. For a time the head of the air ministry 
of its head, and give it the appearance of having ranked as a secretary of state, but in 1918 was 
bundles of pens stuck behind each ear. It has subordinated to the secretary for war. The 
very long legs, and stands nearly 4 feet in height, minister of munitions, appointed in 1915, ranked 
The wings are elongated, and carry a blunt spur as a secretary of state. From 1707 to 1746 
on the shoulder. The tail is also very long. The there was a secretary of state for Scotland. In 
skin around the eyes is destitute of feathers. 1885 the ojffice of secretary for Scotland was 
The general colour is a slaty grey. The secretary- revived; he was as a rule in the Cabinet, but 
bird can fly with ease when once it takes wing, in 1926 he again became a secretary of state, and 
but it seems to prefer the ground. It is found therefore now holds Cabinet rank by virtue 

of his office. The secretary to the Admiralty 
is a subordinate member of the Government, 
always a member of the House of Commons, 
in which he represents the Admiralty when 
the first lord of the Admiralty is a peer. A 
secretary of embassy, or of legation, is the 
principal assistant of an ambassador or 
envoy. 

Secretion, in animal physiology, is the 
separation of certain elements of the blood, 
and their elaboration to form special fluids, 
differing from the blood itself or from any 
of its constituents, as bile, saliva, mucus, 
urine, &c. Secretion is performed by organs 
of various form and structure, but the 
most general are those called glands. Of 
these glands the essentially active parts 
are the cells, which elaborate from the 
blood a peculiar fluid in each instance 
predetermined by the inherent function of 
the gland or organ of which the cells are 
integral parts. The chief general conditions 
SecrttATy’-hiids iSerpentarius secretarius) which variously affect secretion are the 

quantity and quality of the blood tra- 
over the greater part of Africa, especially in the versing the gland and the influence of the 
south. It derives its generic name from its habits nervous system. Secretions are divided into 
of destroying serpents, striking them with its (1) external and (2) internal. External secre- 
knobbed wings and kicking forward at them with Hons are carried away through tubes or ducte 
its feet until they are stunned, and then swallow- either directly to the exterior, as in the case of 
ing them. It also feeds on lizards, tortoises, birds, perspiration, or into the cavity of some internal 
small mammals, and insects. As a foe to veno- organ, instances of this being afforded by saliva, 
mous snakes it is encouraged and protected in gastric juice, urine, &c. The last-named, being 
South Africa, where it is frequently brought up a waste product, can also be termed an excretim. 
tame. Internal secretions when elaborated are absorbed 

Secretary of State, an officer whose business into the blood and carried to various parts of the 
is to superintend and manage the affairs of a body. Some of them are produced by the durtless 
particular department of government. There glands, such as thyroid, supraxenals, and pituitary 
are connected with the British Government six body; while others are elaborated by the ^ner- 
secretaries of state, who are members of the ative glands, the pancreas, and the epithelial 
Cabinet, viz. those for home, foreign, and colonial lining of the small intestine. Extracts containing 
affairs, and those for war, India, and Scotland, internal secretions are much used in modern 
(See Home Office; War Office.) The colmial medicine. 

secretary is head of the Colonial Office, and Secretion, in vegetable physiology, is the 
performs for the colonial dependencies similar separation of certain compounds from the sap, 
ftinctions to those of the foreign secretary for and their elaboration by particular organs, 
foreign countries. He appoints the governors These secretions are exceedingly numerous. 
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and constitute the great bulk of the solid parts 
of plants. They have been divided into (1) 
general or nutritious secretions, the component 
parts of which are gum, sugar, starch, cellulose, 
lignin, albumen, and gluten; and (2) special or 
non-^assimilable secretions, which may be arranged 
under the heads of acids, alkalies, neutral princi- 
ples, resinous principles, colouring-matters, latex, 
oils, &c. Carnivorous plants secrete a fluid 
resembling gastric juice, for the purpose of 
digesting their prey. 

Secular Games, a great festival, probably 
of Etruscan origin, anciently celebrated at Rome 
to mark the commencement of a new soeculum 
or generation. They were celebrated at very 
irregular intervals. 

Secularism, a term applied to a social and 
ethical system advocated about 1846 by G. J, 
Holyoake (1817-1906). Secularism, which may 
be said to have been influenced by positivism 
(q.v.), as it bears traces of utilitarianism and 
antitheism, is really agnostic in its tendencies, 
as it neither denies nor aflirms the truth of 
religion. Secularism does not deny the existence 
of a God, but it maintains that He is not con- 
cerned with, and does not concern, material 
existence. Concentrating its attention upon 
present life, it seeks to improve the human lot 
by material means only, means which 
are proximate and attainable, leaving 
the future life to take care of itself. 

A society was formed in London of 
which Holyoake was president, being 
succeeded by Charles Bradlaugh in 
1858. Holyoake defined secularism 
as follows: Secularism is that 

which seeks the development of the 
physical, moral, and intellectual 
nature of man to the highest possible 
point, as the immediate duty of 
life, which inculcates the practical 
sufficiency of natural morality apart 
from Atheism, Theism, or the Bible, 
which selects as its methods of 
procedure the promotion of human 
improvement by material means.” 

The origin of secularism, like that 
of many other modem movements, 
was due to social wrongs and the 
suffering of the lower classes. It 
came into existence after the failure 
of the Chartist movement in England 
and after the Revolutions of 1848 on the Con- 
tinent. — ^BmuGORAPHY: G. J. Holyoake, Prin* 
ciples of Secularism*, The Origin and Nature of 
Secularism*, J. McCabe, Life and Letters of G. J. 
Holyoake*, R. Flint, Anti-Theistic Theories. 

Security, in its legal significance, may bear 
many meanings. The most common are: (1) 
something given or deposited to make certain 


the fulfilment of a promise or obligation, the 
payment of a debt, or the like, such as a mort- 
gage, or a pawnbroking pledge; (2) a * security 
for money ’, or ‘ money security ’, is a document 
or transaction by which the payment or recovery 
of money is assured, such as bills of exchange, 
cheques, promissory notes, bank-notes, exchequer 
bills, stock in the funds, &c. Shares in public 
companies are often known as * securities % 
though technically they are not ‘ securities for 
money’. Securities or ‘sureties’ are often 
required, in cases of assault, &c., for good be- 
haviour, or to ensure the defendant coming up 
for judgment when or if required. 

Sedaine (s6-dan), Michel Jean, French drama- 
tist, born 1719, died 1797. Among his comedies 
are Le Philosophe sans le savoir and La Gageure 
imprivue. 

Sedan, a town of France, in the department 
of Ardennes, on the Meuse. The staple industry 
is the manufacture of fine black cloth. At Sedan, 
on 2nd Sept., 1870, Napoleon III and the entire 
army of Marshal MacMahon surrendered to the 
Germans (Franco-German War, q.v.). Pop. 
20 , 000 . 

Sedan% or Sedan-chair, a covered chair for 
carr3ring one person, borne on poles by two men, 
and differing from the litter or palanquin in that 


the passenger sat instead of reclining. It is said 
to have taken its name from the town of Sedan, 
in France. It was introduced into England in 
1684, and was very fashionable during the reigns 
of Anne and the early Georges, but disappeared 
at the beginning of the nineteenth century, on 
the introduction of the cab. 

Se'datives, medicines that moderate the ex- 
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cessive action of an organ or organic system. 
Digitalis, for example, is a sedative of the action 
of the heart and the circulatoiy system; and 
gum-resins are sedatives that act on the nervous 
system. Besides these, aconite, chloroform, 
conium, carbonic acid, and prussic acid are 
among the principal sedatives. 

Sedbergh, a market town of England, West 
Riding of Yorkshire, on the River Rawthey, 14 
miles west of Hawes. The grammar-school was 
founded in 1528, and refounded in 1551 by 
Edward VI; it now ranks among the important 
public schools. Pop. 4004. 

Sedge (Carex; nat. ord. Cyperaceae), an 
extensive genus of grass-like plants, containing 
thousands of species, 
mostly inhabiting the 
northern and temperate 
parts of the globe. 

Most of the species 
are marsh plants. The 
stems are usually tri- 
angular, without joints. 

The decomposed roots 
and leaves contribute 
largely to turn the soil 
of marshes into peat. 

Sedgemoor, a marshy 
tract in Somersetshire, 

England, about 5 miles 
south-east of Bridge- 
water. In 1685 it was 
the scene of the battle in 
which the Duke of Mon- 
mouth was defeated by 
the troops of James II. 

Sedge- warbler (.4cro- 
cephalm phragmiiis)^ a 

species of perching bird of the warbler sub- 
family (Sylviinae) of the thrush family (Turdidse), 
which frequents the sedgy banks of rivers, 
visiting Britain about the middle of April and 
migrating in September. 

Sedgley, an urban district of Staffordshire, 
England, near Wolverhampton; served by the 
London & North-Western Railway. It has 
extensive collieries and ironworks, with manu- 
factures of rivets, nails, chains, fire-irons, locks, 
safes, &c. Pop. 17,200. 

Sedgwick, Adam, British geologist, born in 
1785, died in 1878. He was educated at Sed- 
bergh and Trinity College, Carnbridge, and in 
1818 was appointed Woodwardian professor of 
geology in his own university; he held this chair 
till within a short time of his death. His chief 
services to geology consisted in the determination 
of the geological relations of the Palaeozoic strata 
of Devon and Cornwall, and of those strata 
afterwards called Permian in the north-east 
and north-west of England, and in the explana- 
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tion of the geological character of North Wales 
(see Geology). — Cf. Sir A. Geikie, The Founders of 
Geology. 

Sedimentary Rocks, rocks which have been 
formed by materials deposited from suspension 
in water or in air, or in some cases from solution. 
Examples of these three types are clay, wind- 
borne sand, and travertine. 

Sedition, a term including all offences against 
the Crown and Government which do not amount 
to treason, and are not capital, as libels, meetings, 
conspiracies, and other practices calculated un- 
lawfully to subvert the established Constitution, 
to bring hatred or contempt upon the sovereign 
or Government, to raise disaffection among 
subjects, or to promote ill-feeling between class 
and class. Practically, sedition is treason without 
the element of overt action. The punishment of 
sedition in Great Britain, formerly arbitrary, is 
now restricted to fine and imprisonment. 

Sedley, Sir Charles, one of the ‘ wits ’ of the 
Restoration period, and a great favourite with 
Charles II, born in 1639, died in 1701. His first 
comedy. The Mulberry Garden ^ was published 
in 1668, but is now forgotten; the only piece of 
Sedley’s work which is widely known is his song 
Phyllis is my only joy. 

Sedum, a genus of plants, nat. ord. Cras- 
sulaceae. It comprises about 120 species, mostly 
perennial herbs, erect or prostrate, wHh succulent 
leaves, and with flowers usually cymose, and of 
a white, yellow, or pink colour. They are natives 
of north temperate and cold regions, and are 
often found on rocks, walls, and dry banks, where 
nothing else will grow. Some of the British species 
are S. telephium and S. album (white stonecrop), 
eaten cooked or as a salad, and S. acre (biting 
stonecrop or wall-pepper). Many foreign species 
are cultivated in British gardens. 

Seed, the ovule (q.v.) of a flowering plant, as 
modified by fertilization. Its essential parts are 



Sections of Seeds 


i, Exalbuminous seed. 2 , With j^dosperm E. 3» WiA 
endosperm E and pcrisperm P. S, Testa, e. Embryo* C, 
Cotyledons. W, Radicle. 

an embryo, derived from the fertilized ovum, 
and a protective seed-coat or testa, derived from 
the integuments. The embryo consists of a 
primary root or radicle, a primary shoot or 
plumule, and one (monocotyledons), two (dicoty- 
ledons), or several (many Gymnosperms) seed- 
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leaves or catyiedons, and is therefore a miniature 
plant in a dormant state; for its development 
into a seedling, at the proper time, a store 
of food-material is provided, deposited either 
within the embryo itself (usually in the coty- 
ledons), in eaBoOnminous seeds, or in a special 
nutritive tissue, the endosperm^ adjoining or 
surrounding the embryo, in aUnwUnoua seeds. 
Sometimes the testa is furnished with appen- 
dages winch help in the dispersal of the seed, 
su^ as the hairs of cotton, willow, te., or the 
fleshy outgrowths called arils and caruncles. See 
Botany; Cotyledons; Embryo; Endosperm; Dis- 
persal of Seeds and Fruits, 

Seed -habit, in plants, a term used to denote 
the possession of true seeds, as opposed to spores. 
It is a further development from heterospory 
(q.v.). See Seed^plants, 

Se^-plants, or Spermatophyta, a common 
name for the Angiosperms and Gymnosperms, 
which alone among living plant-groups have 
genuine seeds. The seed-habit existed also in 
the extinct class of Pteridosperms, and seed-like 
organs are found in cert^ fossil Lycopods 
(Lepidodendrese). 

Seeley, Sir John Robert, British historian, 
born in 1834, died in 1895. Educated at the City 
of London Sdiool and at Christ's College, Cam- 
bridge, he graduated as senior classic, and was 
first <^anoellor'8 medallist. In 1863 he was 
appointed professor of Latin in University 
College, London; and in 1369 he succeeded 
Charles Kingsley in the chair of modem history 
at Cambridge. In 1865 appeared a work, Ecee 
HomOf or the Life and Work of Jesus Christy pub- 
lished anonymously but afterwards acknow- 
ledged by the author. It created a profound 
sensation at the time of its appearance; but 
Natural Religion (1882) attracted much less 
attention. Among his other works are The 
Expansion cf England and The Groadh of British 
Policy, 

Segovia, a province of Central Spain, mainly 
an elevated plateau sloping from the Gua^rrama 
range, which forms the southern boundary. 
Agriculture is the chief industry; the Guadarrama 
is afforested, and there ^o granite, limestone, 
and marble are found. Segovia (pop. 14JKK)) is 
the capital and the only large town. Provincial 
area, 2635 sq. miles; pop. 170,820. 

Seine (ancient SeqiAna), a river of France, 
which rises on the slopes of the Plateau de 
Langres, in the department of C6te-d’Or, 20 
miles north-west of Dijon. It flows generally in 
a north-west direction; receives on the right the 
Aube, Marne, and Oise, and on the left the Yonne 
and Bure; passes Chatiilon, Troyes, Corbeii, 
Paris, St. D^sis, St. Germain, Poissy, Mantes, 
Elbeuf, Rouen, Quiliebceuf, and falls into the 
English Channel between Honfleur and lie iiavre. 


Its total length Is 480 miles, and its basin has an 
area of about 80,000 sq. miles. It is navigable, 
and connected by canals with the Loire, l^ne, 
Scheldt, Aisne, Oise, Sambie, Somme, and 
Rhine. There is a * bore ’ of from 8 to 10 feet at 
every tide; and the estuary, which commences 
at Quiliebceuf, is impeded by sand-banks. 

Seine, a department of Northern France, 
completely enclosed by the department of Seine- 
et-Oise, and at once the smallest and most 
populous of the French departments, including 
as it does the city of Paris. Area, 185 sq. miles; 
pop. 4,154,000. 

Seine. See NeL 

Seine-et-Manie, a department of Northern 
France, in the basin of the Seine and Marne, 
east of Seine-et-Oise. Area, 2275 sq, miles; pop. 
863,600. Stone, clay, porcelain clay (which 
supply the potteries of Fontainebleau and Mon- 
tereau), and many other minerals are produced. 
Wheat and oats are of special note. The capital 
is Melun. 

Seine-et-Oise, a department of Northern 
France, in the basin of the Seine and Oise, en- 
closing the department of Seine. Area, 2184 sq. 
miles; pop. 817,600. Seine-et-Oise is a great 
agricultural and horticultural department, pro- 
ducing cereals, sugar-beet, and potatoes. Mineral- 
spiings exist at Forges-les-Bains and Enghien. 
Industrial manufacturing interests include the 
national porcelain factory (Sevres) and State 
munitions establishments (Sevran and Bouchet). 
Versailles is the capital. 

Seine- Inferieure, a maritime department of 
Northern France, on the English Channel, 
mostly north of the estuary of the Seine. Area, 
2448 sq. miles; pop. 877,400. Cereals and pota- 
toes are produced; cider is made, and manu- 
facturing industries include cottons (centred at 
Rouen), woollens (Elbeuf), steel and wooden 
shipbuilding (Havre, Rouen, Dieppe, and Fe- 
camp), national tobacco factories (Dieppe and 
Havre), and sugar- and flour-mills, distilleries, 
&c. Both the Western and the Northern Rail- 
ways i»ovide communications, but the Western 
is the principid system. Rouen (the capital), 
Havre, and Dieppe are the chief ports; other 
towns are Le TnSport, St. Valery, F4camp, and 
Etretat, all fashionable watering-places. 

Seir-fiah, or Seer-fish, a fish of the mackerel 
family (C^um guttatum), which occurs in East 
Indian seas. In size, form, and the flavour of its 
flesh it bears a close resemblance to the salmon. 

Seismograph, or Seismometer, an instru- 
ment by whitdi earthquakes are recorded; the 
name seismograpk is applied specially to the 
self-registerfrg type. There are two main dasses. 
(1) In the steady^peint instruments a heavy mass 
is fixed upon a movalde arm. Owing to the ineilia 
of the fiissB, the feee cad of this boom executes 
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mo^rements in a dixeetion oontfaiy to that in Seismology (6r. idsmas, earthquake, and 
which the earth wave displaces the hinge or lo^os^ discussion), the science of earthquakes* 
pivot. (2) In the gmiometera, or tilt measurers. Many earthquakes aie doubtless caused by 
the tilting of the axis which carries the boom i&actures produced in the earth^s crust under 
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Seismograph Photographic Record. Actual length for 3 hours is 7 inches 
By permission of Donald Maclean, F.R.A.S., and the Committee of the Coats Observatory, Paisley. 


causes the latter to swing from its position of 
rest. In each case the motion is recorded photo- 
graphically on sensitized paper. Of the latter 
class is the Milne seismograph, an inexpensive 
and largely used instrument. The interval 
between the arrival of waves of different phases 
indicates the distance of the origin. Its situation 
can thus be located from the records of three 


strain, forming geological faults, or by further 
yielding of existing faults. Such fractures can 
occur in the higher strata, which have been 
denominated the zone of fracture. Beneath this 
there is supposed to be a zone of in which, 
owing to the higher temperature there existing^ 
the material of the rocks would under strain 
tend to flow like a viscous liquid. There is 
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showing the distribution of the lii I, ***■••* earthquake oentree in each area for 

^CTttes or origins of earthquakes ^ the period 1899-1909. 


well-separated stations, or often even of two. 
With the Galitzin seismograph, one of the 
^ady-point class, it is possible, if there are 
instruments suitably placed to record vibrations 
in two vertical planes at right angles, to estimate 
the locus &om records even of one station. 


conclusive evidence that many earthquakes 
originate near the surface, and it has even been 
argued that 20 or at most 80 miles is the maxi- 
mum depth of origin. 

Many regions manifest both high volcanidty 
ftriH seismicity. But even there the relation to 
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not intimate. Earthquakes accompanying, and 
directly caused by, volcanic eruptions are more 
often of minor intensity, and rarely affect large 
areas. A theory that earthquakes result from 
lunar tides in the earth*S interior, formerly sup- 
posed molten, has been practically abandoned. 
The moon's influence must at most be very 
insignificant. 

In 1917 Dr. 6. W. Walker showed that in 
order to explain angle! of emergence of earth- 
quake waves as observed at Pulkova, the depth 
of focus must have been some hundreds of miles. 
Evidence confirming the occasional occurrence 
of foci of great depths was obtained in 1922 by 
Professor H. H. Turner from a mathematical 
investigation of the times of arrival of earth- 
quake waves at the antipodes of the epicentre, 
employing certain results arrived at by Professor 
C. 6 . Knott on the propagation of earthquake 
waves through the earth. Professor Turner found 
that in certain cases the probable depth of focus 
was at least 240 miles. It appears, therefore, that 
at a sufficient distance beneath the ^zone of 
flow' the peculiar conditions existing produce 
such a state of the earth's material that earth- 
quakes may originate there also. See Earth* 
quake. 

Seistan, an Asiatic basin of internal drainage; 
area, 7000 sq. miles. Since 1872 it has been 
divided politically between Persia, whose share 
amounts to 2840 sq. miles, and Afghanistan, 
possessing 4160 sq. miles (s^ Persia; note to 
section Physiography). Seistan is, roughly, the 
region of the lower Helmund River, and its chief 
feature is the vast Hamun-i-Helmund (or 
Hamoon), half lake and half swamp, which over- 
flows by the Shelag into the enormous salt swamp 
Oaud-i-Zirreh, or Shelag Hamun, during seasons 
of flood. The Hamun receives the drainage of the 
whole of the Seistan basin, through the Hel- 
mund and its tributaries. The region is fairly 
rich agriculturally, and, given the necessary 
development, “ it would become a second 
Egypt” (Goldsmid). 

Seizin, or Seisin, in law, possession of the 
freehold. Seisin in deed is actual possession; 
seisin in law is, e.g., when lands descend to an 
heir but he has not yet entered on them. Change 
in the form of conveyance and in the rule of 
descent of land have made seisin (sasine in Scots 
law) much less important than it was. 

Seja'nus, Aelius, a favourite of the Emperor 
Tiberius. He was commander of the praetorian 
bands, and aimed at the supreme power. He 
'Contrived to remove all the members of the 
imperial family who stood between him and 
power, but having awakened the suspicion of 
Tiberius, he was executed in a.d. 81. 

Selaginella, a genus of club-mosses, readily 
distinguished from the genus Lycopodium by 
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their flat two-ranked stem, and by being hefero- 
sporous. They are mostly natives of warm 
climates. 



Selaginella 


I, Vertical section of a cone (somewhat diagrammatic; 

I, ligule of the bract; m, microsporangium; M, mega- 
sporangium. 2, Vertical section of a micros^rangiume 
t, the nursing-layer (tapi^um) of the wall. 3, Vertical 
section of a megasporangium. A single spore mother- 
cell has rmened and produced four megaspores (three 
only are figured). Other spore mother-cells are seen 
in process of degeneration. 

Selangor, one of the Federated Malay States, 
British Malaya. It belongs mainly to the drainage 
area of the Klang River. Rubber is the chief 
product. Klang is the seat of the Sultan. 
Kuala-Lumpur is the capital, and is also capital 
of the Federated Malay States; Port Swetten- 
ham is a great rubber port. All these towns are 
connected with the Malayan (Western) railway 
system. Area, 8156 sq. miles; pop. 294,100. 

Selbome, Roundell Palmer, Earl of, British 
lawyer, was bom in 1812, died in 1895. He was 
called to the Bar in 1887, entered Parliament in 
1847, became Solicitor-General in 1861 , Attorney- 
General in 1863, and was Lord Chancellor from 
1872 to 1874 and from 1880 to 1885. He was 
largely responsible for the Judicature Act of 
1878, whereby all the higher courts were united 
into one supreme tribunal. 

Selby, an urban district and market town of 
Yorkshire (West Riding), on the Ouse, which is 
here navigable for vessels of 200 tons. The 
magnificent parish church formed part of a 
Benedictine abbey founded by William the 
Conqueror. Pop. (1921), 9990. 

Selden, John, English jurist, legal antiquary, 
and Oriental scholar, bom 1584, died 1654. 
Educated at the free grammar-school, Chichester, 
and at Hart Hall, Oxford, he proceeded to 
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I.ondon to Clementes Inn and the Inner Temple. 
On being called to the Bar he practised princi- 
pally as a chamber counsel, devoting his leisure 
to the study of constitutional histoiy. He 
published several valuable works, including the 
AnalecUm Anglo-BrUannicwit a treatise on the 
civil government of Britain before the coming 
of the Normans; Janus Anglorum, Facies altera 
(1610), a treatise on the progress of English 
law down to Henry II; and Titles of Honour 
(1614), still a standard authority in regard to 
all that concerns the degrees of nobility and 
gentry in England. His De Diis Syriis (1617), 
on Syrian mythology, at once established his 
fame as an Oriental scholar; and his History of 
Tithes (1618) brought him into collision with the 
clergy. In 1685 he published his celebrated work 
Mare Clausum* Selden was imprisoned several 
times on account of his opinions. In 1640 he sat 
in the Long Parliament for the University of 
Oxford, and espoused the popular cause, but 
with great moderation. He sat as a lay member 
of the Westminster Assembly (1643), was named 
one of the parliamentary Commissioners of the 
Admiralty (1645), subscribed the Solenrn League 
and Covenant (1646), and was voted £5000 by 
Parliament in recompense of his losses and as 
a reward for his services to the State. His Table 
Talk was published in 1680 by his amanuensis, 
Richard Milward. — Cf. G. W. Johnson, Memoirs 
of John Selden. 

Sele'nS, in Greek mythology, the goddess of 
the moon, daughter of Hyperion, and sister of 
Helios (the sun) and Eos (the dawn). She was 
also called Phoebe, and in later times was identi- 
fied with Artemis. According to a popular legend, 
Endymion, her lover, lay sunk in eternal sleep 
in a cave on Mount Latmos, where he was nightly 
visited by Selene. In art she is often represented 
as a beautiful woman with large wings, a long 
robe, and a coronet. 

Sele'nium, an element (symbol, Se; atomic 
weight, 79*2) which is fairly widely distributed, 
but in small quantity. It is usually found 
associated with metals such as copper, lead, 
mercury, and iron. The chief source is iron 
pyrites (FeSj), in which sulphur is sometimes 
partially replaced by selenium. Selenium is 
closely allied to sulphur in its chemical pro- 
perties, and is usually associated with it. During 
the manufacture of sulphur dioxide from pyrites 
any selenium present is transformed into selenium 
dioxide; this is carried into the lead chambers 
used in sulphuric acid manufacture, and there it 
becomes reduced by sulphur dioxide to selenium. 
Selenium, like sulphur, exists in allotropic modifi- 
cations, an amorphous red variety, a crystalline 
form, and a grey crystalline form termed metallic 
selenium. This last modihcation conducts 
electricity well, and its conductivity is greatly 
V0L.X. 
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increased by exposure to light, a property which 
has been applied in the optophone (q.v.), and in 
the telegraphic transmission of pictures. Selenium 
is also used in glass manufacture to produce a 
red coloration. 

Selenium forms compounds which show a 
general resemblance to those of sulphur. Thus 
it unites with hydrogen to form hydrogen 
selenide (HjSe), a colourless, poisonous gas of 
disagreeable odour, the analogue of hydrogen 
sulphide (HgS). It burns in air with a blue 
flame, forming selenium dioxide (SeOj), a white, 
crystalline compound chemically similar to sul- 
phur dioxide (SO*). 

Seleu'cia, the name of several cities in Asia, 
founded by Seleucus Nicator. The most cele- 
brated was Seleucia-on-the-Tigris, the eastern 
capital of the Seleucids, about 30 miles from 
Babylon. It was one of the richest commercial 
cities of ancient times, counting about 600,000 
inhabitants, chiefly Greeks. Taken by the Par- 
thians in 140 b.c., and sacked by Trajan in a.d. 
116, it was soon deserted, and became as desolate 
as Babylon itself. The next in importance was 
Seleucia Pieria, founded in 300 b.c., and situated 
on the sea-coast at the foot of Mount Pieria, 12 
miles west of Antioch, of which it was the seaport, 
and which it rivalled in splendour. 

Seleu'cidsD, a dynasty of kings who succeeded 
to that portion of the empire of Alexander the 
Great which embraced the Asiatic provinceSr 
and is generally known as Syria. — Seleucus I, 
surnamed Nicator^ the founder of the line, was 
bom about 358 b.c., and was a general 
of Alexander the Great, shortly after whose 
death (323 b.c.) he obtained the satrapy of 
Babylon. He gradually extended his possessions 
from the Euphrates to the Indus, assumed the 
title of king in 306, and afterwards acquired Syria 
and the whole of Asia Minor, but was assassinated 
in 280 b.c. He is said to have been the most 
upright of Alexander’s successors, and was the 
founder of Antioch and other cities. He was 
succeeded by his son Antiochus I and by a 
number of monarchs of the name of Seleucus and 
Antiochus, the most distinguished being Antio- 
chus the Great. (See Antiochus.) The power of 
the Seleucidse began to decline as early as the 
reign of Seleucus II (246-226 b.c.), and they suc- 
cessively lost, through revolts and otherwise, 
Bactria, Parthia, Armenia, Judea, &c., and what 
subsequently remained was converted into a 
Roman province in 65 b.c. — Cf. E. R. Bevan, 
The House of Seleucus. 

Self-denying Ordinance, an important 
measure, passed through Parliament on 3rd 
April, 1645, which provided that no member 
of Parliament should hold any civil or military 
office or command conferred by either or both 
of the Houses. This necessitated the resignation 
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of Essex, Manchester, and others of the more 
timorous of the leaders, and eventually ocmtri* 
buted to the success of the Parliament in the 
struggle with Charles I. Cromwell was himself 
retained in his command, under what was styled 
the * New Model an Act passed for the purpose 
of remodelling the army. 

Seirnus, one of the most important of the 
Greek colonies in Sicily, founded probably about 
628 B.c. on the south-western coast of that island. 
Thucydides mentions its great power and wealth, 
and the rich treasures of its temples. It was 
conquered by the Carthaginians in 409, and in 
249 destroyed by them. There are still important 
ruins of ancient Greek temples here, and valuable 
sculptures belonging to them have been preserved. 

Seljuks, a Turkish family deriving its name 
from Seljuk, chief of a Turkish tribe of the Ghuzz 
group which gained possession of Bukhfira and 
embraced Islam. The most powerful of the various 
dynasties they founded in Mesopotamia, Persia, 
Syria, and Asia Minor during the eleventh and 
twelfth centuries were: (1) The Seljuks of Iran 
or Bagdad, and Isfahan. The founder, Togrul- 
B^, grandson of Seljuk, completed the conquest 
of Persia about 1061. His notable successors 
were Alp- Arslan (1068-78), the conqueror of 
Egypt, Malik-Shah (1078-98), Mahomet-Shah 
(1105-18), and Sanjar (1118-58). This dynasty 
became extinct in 1194 with Tognil-Shah, who 
was vanquished by Tekesh, Sultan of Kharizm. — 
(2) The Seljuks of Kerman, who ruled the three 
provinces of Kerman. Their dynasty, founded by 
Kaderd, nephew of Togrul-Beg, ended in 1091. — 
(8) The Seljuks of Aleppo, in Syria, founded in 
1079, and became extinct in 1114. — (4) The 
Selji^ of Damascus, founded in 1096 by D^kah. 
His successors reigned till 1155. — (5) The Seljuks 
of Iconium, or of Asia Minor, founded by Sulei- 
man-ben-Kutulmish, who was granted a b^tory 
in Asia Minor by the Sultan Kalek-Shah. During 
the reign of Aila-ed-Din II, one of the last princes 
of this dynasty, the Turk Osman distinguished 
himself. In 1800 the Seljuk Western Empire 
collapsed and the rise of the Osmanlis b^an. 

Selkirk, or Selcraig, Alexander, British 
sailor, supposed prototype of ^ Robinson Crusoe \ 
born in Largo, Fifeshire, in 1676, died on board 
H.M.S. Weymouth, 1721. He took part in buc- 
caneering expeditions in the South Seas, and in 
consequence of a quarrel with his captain he was 
put ashore, at his own request, on the main 
island of Juan Fernandez. There he lived alone 
for four years and four months, when he was taken 
off by Captain Woodes Rogers (q.v.) He returned 
home in 1712, and his adventures became known 
to the public. Defoe’s Robinaon Crusoe appeared 
in 1719, but Crusoe’s experiences have but little 
in common with those of Selkirk, and his island 
was *‘near the Mouth of the Great River of 


OrooBoque Selkirk, vdio is also the subject 
of a well-known poem by Cowper, afterwards rose 
to the rank of master’s mate in the navy. 

Selkirk, a royal and municipal bux^h of 
Selkirkshire, Scotland, the county town, on 
Ettrick Water; the terminus of the North British 
Railway (branch line). It has monuments to 
Sir Waiter Scott and Mungo Park. The staple 
industry is the manufacture of tweeds. In the 
vicinity Is Philiphaugh, where the Covenanters 
under Leslie routed the forces of Charles I under 
Montrose. Pop. 8500. 

Selkirk Mountains, a range of the Rocky 
Mountain system in the south-east of British 
Columbia, in a very wild and mountainous region 
rich in gold, and penetrated by the Canadian 
Pacific Railway at Rogers’ Pass. 

Selkirkshire (formerly known as Ettrick 
Forest), an inland county of South-Eastern 
Scotland, drained by the Tweed, and its affluents 
the Ettrick and the Yarrow, which unite to form 
the Ettrick Water at Carterhaugh. The county 
is hilly and possesses numerous small lochs, 
among which St. Mary’s Loch is best known. 
Large numbers of sheep are reared. Cheviots 
being the prevailing breed. Among interesting 
historical scenes in the coimty are the field of 
Philiphaugh; Oakwood Tower, the reputed 
residence of Michael Scott, the wizard; and 
Newark Castle, the scene of Scott’s Lay of the 
Last Minstrel, Woollens are largely manufac- 
tured, chiefly In Selkirk, the capital of the county, 
and in Galashiels. Area, 267 sq. miles; pop. 
(1921), 22,600. 

Selle, Battle of the, one of the concluding 
phases of the European War. After the fall of 
Le Cateau (10th Oct., 1918) the British took up 
positions on the west bank of the Selle, and the 
battle began on the 17th, when communications 
had been repaired and strengthened. The Fourth 
Army (Anglo-American) and Debeney’s French 
armies opened the attack; on the 19th the 
German armies retired across the Oise and 
Sambre Canal; on the 20th the British Third 
and First (part) Armies attacked on the line of 
the Selle, north of Le Cateau, and a terrific 
battle raged until the 25th. On the 26th Luden- 
dorff resigned. Over 20,000 prisoners and neariy 
500 guns were taken by the British armies during 
the various operations. 

Selous, Frederick Courtney, British explorer, 
bom 1851, killed in action 1917. He was born in 
London, but went to Matabeleland in 1872, 
exploring and shooting big game in, Zambezia, 
and nuddng many valuable contributions to 
ethnology and natural history. In 1892 he was 
awarded the Founder’s Medal of the Royal 
Geographical Society. At the age of sixty-two 
he join^ the Legion of Frontiersmen as subaltern, 
received the o.8.o. and a captaincy (Sept., 1916), 
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and was killed at Beho-Beho on 4th Jan., 1917. she was a daughter of the fish^goddess Deroeto 
In June, 1920, a national memorial to him was of Ascalon, in Syria, by a Syrian youth. At- 
unveiled in London, and a Selous scholarship was tracted by her beauty, Onnes, Governor of Kin« 
founded at Rugby, his old school. — Cf. J. G. eveh, married her. She accompanied him to the 
Millais, Frederick Courtney Selous; also Geo- siege of Bactra, where by her advice she assisted 
graphical Journal, xlix (1917), pp. 155, 221, 368. the king's operations. She became endeared to 

Selwyn, George Augustus, British divine, Ninus, the founder of Nineveh (about 2182 b.c«), 
born in 1809, died in 1878. Educated at Eton but Onnes refused to yield her, and being 
and at St. John's College, Cambridge, he was threatened by Ninus, hanged himself. Ninus 
ordained deacon in 1838, and became curate at resigned the crown to Semiramis, and had her 
Windsor. In 1841 he was appointed the first proclaimed Queen of Assyria. She built Babylon, 
bishop of New Zealand. In 1867 he accepted the and rendered it the mightiest city in the world, 
bishopric of Lichfield, where he laboured inde- Her whole history resembles an Oriental tale, 
fktigably till his death. and even her existence has been questioned. 

Semantics, or Semasiology, that branch of The legends about her probably absorbed some 
philology which deals with the development of of those belonging to Astarte, or the Greek 
meanings of words, as distinguished from the Aphrodite. 

studv of sounds. Baldwin’s Dictionary of Philo- Semlretchinsk', a province of Soviet West 


sophy and Psychology defines Semantics as follows: 

The doctrine of historical word-meanings; the 
systematic discussion of the history and develop- 
ment of changes in the meaning of words — Cf. 
L. Bloomfield, An Introduction to the Study of 
Languages. 

Semecarpus, a genus of Asiatic and Aus- 
tralian trees, nat. ord. Anacardiace®. S . Ana- 
cardium is the marking nut, from which a marking 
ink is made. 

Semele (sem'e-le), in Greek mythology, a 
daughter of Cadmus by Harmonia, and beloved 
by Zeus. Jealous of her husband’s mistresses, 
Hera persuaded Semele to entreat her lover to 
attend her with the same majesty as he ap- 
proached Hera. As he had sworn to gratify her 
every wish, Zeus, though horrified at this re- 
quest, came to her accompanied by lightnings 
and thunderbolts, when ^mele was instantly 
consumed by fire. Dionysus (Bacchus) was her 
son by Zeus. 

Sem'inoles, a tribe of North American 
Indians, an offshoot from the Choctaw Mus- 
kogees* They separated from the Confederation 
of the Creeks, and settled in Florida in 1750, 
under the name of Seminoles (i.e. fugitives or 
seceders). In 1842 all but a scanty remnant 
were ti^sferred to Oklahoma, where they 
formed one of the Five Civilized Tribes. They 
number about 8400. 

Semipalatinsk, a province of Asiatic Russia, 
has an area of 180,000 sq. miles, and a population 
of 874,000, chiefly Kirghiz, Cossacks, &c. It is 
one of the warmest regions of Russian Asia in 
summer, though the winter is extreme. The 
chief industry is cattle-raising. 

Semipalatinsk, or Semipolatinsk, a town 
of Central Asia, on the Irtish. It has a consider- 
able trade with the Kirghiz and with Tashkend, 
iChokand, Bukhara, and Kashgar. Pop. 85,000. 

Semir'amis, a queen of Assyria, whose his- 
tory is envelop^ in liable. As the story goes. 


Turkestan close to the Chinese frontier; area, 
145,000 sq. miles. Cattle are raised by the 
inhabitants, and agriculture is more or less 
developed in the southern district. Vernoye is 
the capital. Pop. 1,300,000. 

Semites, a group of nations, some ancient, 
others modem, who have dwelt and still con- 
tinue to dwell in Western Asia and Eastern 
Africa. They are said in Gen. x, 21--30 to be 
descended from Shem. In modern times the 
classification of the Semitic nations is based 
primarily upon linguistic characteristics, and is 
applied to the peoples who speak languages of 
the Semitic family. The Semites thus include: 
the North Arabians, South Arabians, Abyssinians, 
Babylonians, Assyrians, Aram^ans, Phoenicians, 
Canaanites, and Hebrews. The question of the 
original home of the Semites has not yet been 
satisfactorily answered, although various theories 
have been put forward. Certain animal names 
being common to all the Semitic tongues, it was 
for a long time held that Babylonia was the 
home of the Semites, whence they spread over 
Arabia and Syria; but some scholars think they 
came from Mesopotamia, while more recent re- 
search favours Arabia. The most influential 
divinity among the early Semites was the 
goddess of fertility, and their earliest social 
organization was the matriarchate. Social jus- 
tice was early developed among them, as is 
seen from the Pentateuch and the Code of Ham- 
murabi. Semitic influences upon the non- 
Semitic world have been many. From Babylonia 
came the beginnings of astronomy and mathe- 
matics, from Phojnicia the alphabet; and the 
three great monotheistic religions of the world 
(Christianity, Mahommedanism, and Judaism) 
originated and were developed on Semitic soil. 

^Biblioqrafhy: G. A. Barton, A Sketch of 

Semitic Origins; D. G. Brinton, Races and People; 
B. Renan, Histoire ginirak des longues simitiqu^. 

Semitic Languages, the languages belonging 
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to the Semites or Semitic peoples, that is, those 
regarded as descendants of Shem. The l^mitic 
languages form an important linguistic family, 
which is usually divided into a northern and a 
southern section. To the northern belong the 
ancient dialects of Assyria and Babylonia (re- 
covered by means of the cuneiform inscriptions); 
the Hebrew, with the Samaritan and Moabitie; 
the Phcenician and Carthaginian; and lastly the 
Aramaic, which includes the Chaldee and the 
Syriac. The northern Semitic languages are now 
almost entirely extinct as spoken tongues, though 
Hebrew is to some extent still used in writing, 
and has been revived as a spoken language in 
Palestine. The most important of the south 
Semitic tongues, and the only one now in ex- 
tensive use, is the Arabic, which as a spoken 
language may be divided into the four dialects 
of Arabia, Syria, Egypt, and Barbary. To this 
branch also belong the Himyaritic, formerly 
spoken in part of Arabia; the Ethiopic, or ancient 
ecclesiastical language of Abyssinia; and the 
Amharic and other modern dialects of the same 
country. — Cf. T. G. Tucker, Introduction to the 
Natural History of Language. 

Semlikl, a river of Central Africa, rising in 
Lake Edward, and flowing via the Belgian 
Congo into Lake Albert, forming one of the 
head-waters of the Nile; total length, 155 miles 
(100 miles in the Congo; the rest along the 
Congo-Uganda frontier). The Semliki Valley, 
broad, shallow, and afforested, forms the main 
trunk of the Western Rift Valley; it is traversed 
by the river, and the adjacent alluvial and 
diluvial plain is the haunt of buffalo, antelope, 
and elephant, while the forest is the habitat of 
the chimpanzee and baboon. Fish is plentiful 
in the river, but fishing is prohibited. The valley 
is partly a tse-tse fly belt, and is inhabited by 
the autochthonous pygmy people of Uganda: 
the slopes of the valley are peopled by the moun- 
taineers, the Bakonjo. Along the river the annual 
rainfall is approximately 100 inches. 

Senmopithe^cus, a genus of Old World 
monkeys, including the langurs, to which belong 
the Entellus monkey (Sernnopithecus entellus) or 
hanuman, the sacred monkey of India, and about 
a dozen allied species. 

Sempach, a village of Switzerland, in the 
canton of Lucerne, on the Lake of Sempach 
(8J miles long). It was the scene of a victory 
(1386) gained by the Swiss over the Austrians 
under Leopold. Pop. 1100. 

Senate, originally the supreme legislative 
body of ancient Rome, first instituted, according 
to tradition, by Romulus. Tarquinius Priscus is 
said to have increased the number of members 
from 100 to 800, thus making 100 representatives 
for each of the Patrician tribes. Under the Re- 
public the consuls, consular tribunes, and later 
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the censors, had the power of choosing the sena- 
tors; but th^ were restricted to those who 
had previously held magiiftracies, and as the 
metgistrates were chosen by popular election 
the senate was ultimately a representative body. 
Curule magistrates and quaestors had a seat ex 
officio in the senate, and a right to speak, but 
not to vote. In the administration of affairs 
the senate was supreme, and during national 
crises could invest the consuls with absolute and 
dictatorial authority. A decree of the senate 
was called senatus consuUum. After this body had 
remained for several centuries at 800, their 
number was raised by Sulla to 600, he having 
added 800 equites to the senate. Julius Caesar 
made a fiirther increase of 800, and at one time 
there were 1000, but Augustus lowered their 
number to 600. The majority of votes always 
decided a question. Under the Republic the 
tribunes of the people could veto every proposi- 
tion before the senate. Under the Emperors the 
senate gradually lost its political consideration; 
finally it often accepted and passed the imperial 
decrees without deliberation. In modern times 
the term is applied to the upper or less numerous 
branch of a legislature in various countries, as 
in France, Italy, the United States, in Canada; 
South Africa, Australia, Ac. Senates were set 
up in both the Parliaments of Ireland by the 
Act of 1920. It is also used to designate the 
governing body of certain universities. 

Sen'eca, Lucius Annsus, known as * the elder * 
or * the rhetorician to distinguish him from his 
more celebrated son, was bom about 54 b.c., 
and died about a.d. 89. He attended lectures 
by the most famous Roman orators, though he 
never heard an oration of Cicero, his chief 
favourite. When a very old man he made a 
collection of Controversice^ or imaginary legal 
cases. For our knowledge of about half of this 
book we are dependent upon an abridged edition 
made for the use of schools in the fourth or fifth 
century a.d. It is an interesting book, and is 
valuable on account of the prefaces, which give 
accounts of individual orators. Some of the 
anecdotes in this book were subsequently em- 
bedded in the miscellaneous collection known 
as Gesta Romanorum (q.v.). The other extant 
work of Seneca the elder is the Suasorice, or 
exercises in deliberative oratory. In it questions 
of this kind are discussed: Should Cicero 

apologize to Marcus Antonius?’* Should 
Alexander embark on the ocean?” Seneca’s work 
has not much intrinsic value, but it is of the 
greatest importance to students of Roman 
educational methods. 

Seneca, Lucius Annaeus, known as * the 
younger’ or *the philosopher*, to distinguish 
him from his less celebrated father, was bom 
about 8 B.C., and died in a.d. 65. He became an 
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ardent Stoic (if that is not a contradiction in 
terms), and practised successfully at the Bar. 
Caligula was jealous of him, and in the reign of 
Claudius he was implicated in some of the 
scandals concerning Julia, the sister of Caligula, 
and banished to Corsica for eight years. On his 
return in a.d. 48 he was made tutor to Nero, 
and when Nero became emperor, Seneca and the 
prsetorian prefect Burrus practically acted as 
regents. Seneca proved himself a wise and 
enlightened ruler, but in his personal relations 
with the emperor he was not made of sufficiently 
stern stuff to check his imperial master^s tenden- 
cies to degeneracy. His influence over the 
emperor’s public policy was great at first, but 
gradually dwindled to nothing. There is no 
doubt that he failed to discourage Nero from 
murdering his mother, an act which could hardly 
be called a crime, as she was such an odious 
woman, but which was a ghastly blunder. Nero 
became jealous of his great influence and wealth, 
and there was a complete breach between them. 
Seneca offered to retire into private life and to 
give his whole fortune, except a pittance to live 
upon, to the emperor, but his offer was refused, 
and he was compelled to commit suicide. This 
he did by being suffocated in a vapour-stove, 
after having his veins opened and drinking 
hemlock. 

Seneca is the principal writer of his age, be- 
cause he is so typical of it. His influence, which 
was considerable, was always for the bad. 
He is the chief exponent of insincerity and 
epigram. His QwesHonea Naturales is a popular 
book on physics of no scientific and little other 
merit. His Shit on the Death of Claudius (usually 
but erroneously called the Pumphinification, 
there being no mention of the transformation 
of Claudius into one of these vegetables) is a 
tasteless and witless production. It has been 
compared with Petronius, but the Satiricon is 
as fiill of humour as a novel of Fielding, and the 
Apocolocyntosis as devoid of it as a German 
comic paper. Seneca’s other prose works are 
mostly of a moralizing nature — ^twelve Dialogues, 
three books On Clemency^ seven On Benefits^ and 
twenty books of Letters to Lucilius, It is always 
easier to preach than to practise, but Seneca’s 
moralizing is so extremely unctuous and his life 
was so unheroic that it is impossible to make 
one square with the other in the least degree. 

Ten tragedies have been attributed to Seneca. 
Nine of them are on standard tragic themes — 
Hercules Furens, Thyestes^ Phcedra, (Edipus, 
TroadeSf Medea, Agamemnon, Hercules CEtceus, 
and the incompletePhcentssce ( Thebais), The other 
one, Octavia, deals with the married life of Nero, 
a fit subject for a tragedy. It is believed not to 
he by Seneca, and some have attributed it to 
Curiatius Maternus* It is probable that these 


tragedies were mere closet-dramas; they were 
* reckoned much too thoughtful for the stage *. 
They are full of rant, bombast, and bloodshed. 
Their iambic lines are monotonous, and their 
l 5 nrics indistinguishable as such save by metre. 
These tragedies exercised a malign influence upon 
early English tragedy, as inexperienced criticism 
rated them as equal to the work of .^^schylus, 
Sophocles, and Euripides. 

Senecio, a very large and cosmopolitan genus 
of Compositse, comprising over 1200 species, and 
including plants of the most various habits 
(climbers, succulents, heath-like forms, &c.). 
The British species are weedy plants, S, vulgaris 
(groundsel) and S. Jacobcea (ragwort) being the 
best known. The favourite greenhouse plant 
known as Cineraria is included in the genus by 
many botanists. 

Sen^ega, or Sen'eka (Polygdla SenUga)^ a 
plant belonging to the nat. ord. Polygalacese, 
common in the United States. Its root, some- 
times called snake-root, is used as an expectorant 
and diuretic. 

Sen'egal, a river of West Africa, which rises 
in the Futa Jallon Hills in two branches joining 
near Bafoulab^ (i.e. * meeting of the waters ’), 
and after a course of some 1000 miles falls into 
the Atlantic in lat. 16® n., near St. Louis (q.v.). 
The Fal^m^ is its chief tributary. It is navigable 
during the rainy season as far as Kayes, from 
which a French railway proceeds up the stream 
and then across to Bammako on the Upper 
Niger. 

Senegal, a colony of French West Africa; 
area, 74,112 sq. miles; pop. 1,225,540 (1,221,200 
being of African race). Ground-nuts, millet, 
maize, and some rice are cultivated by the 
natives, the former comprising the great bulk 
of the exports. Other products are castor-beans, 
coco-nuts, gum (from Mauritania), and some 
rubber. There is a salt industry, and the natives 
manufacture pottery, bricks, jew'cllery, and 
woven goods. Towns include St. Louis (capital; 
pop. 23,500, 307 being French), Dakar (naval 
station and seat of Governor-General; pop. 
25,500, 2800 being French), Ruflsque (pop. 
11,500), and Goree (pop. 1500). The colony is 
governed by a Lieutenant-Governor and a 
Colonial Council (40 members, 20 elected by 
native chiefs, &c., and 20 by French citizens), 
and there are eleven * circles ’ each under an 
administrator. One Deputy is sent to the 
Chamber at Paris. There are two railways: (1) 
Dakar-St. Louis, via ThiAs (165 miles); and (2) 
Thi6s-Kayes (Upper-Senegal-Niger), 682 miles. 

Seneschal, a term originally applied in the 
Middle Ages to the major-domo or steward whose 
duty it was to superintend the affairs of his lord’s 
household. Gradually the seneschalship rose to 
be an office of dignity, and was held by military 
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commanders. In France the was the 

jurisdiction as in the course of time 

that officer came to be invested with judicial 
functions. The royal seneschal was called grand 
nMchoX^ in contradistinction to the seneschals of 
the feudal princes. The Counts of Anjou were by 
hereditary right the grand seneschals of France. 

Senior, Nassau William, English economist, 
born 1790, died 1864. In 1825 he was appointed 
to fill the new chair of political economy at 
Oxford. His writings include: An Outline of the 
Sdmce of Political Economy^ Political Economy^ 
and Historical and Philosophical Essays, 

Senlis (sao-les), a town of France, in the 
department of Oise. It has old walls, flanked by 
watch-towers; ruins of an ancient castle, the 
residence of French kings from Clovis to Henri 
IV; and a small cathedral. It was the head- 
quarters of Marshal Foch in Nov., 1918. Pop. 
7000. 

Senna, a substance used in medicine as a 
powerful cathartic, consisting of the leaflets of 
several species of Cassia. Alexandrian senna is 
derived frrom Cassia acuHfolia and C. obov&ta. 
It is grown in Nubia and Upper Egypt. Other 
commercial varieties are Indian senna, Mecca 
senna, and Tripoli senna. It is firequently adul- 
terated with the leaves of other plants. 

Sennaar', or Sennar', an east-central pro- 
vince of the Anglo-Egyptian Sudan, on the 
Abyssinian frontier. It is a vast plain covered 
with alluvium, and exceptionally rich agricul- 
turally. The principal towns, all on the banks 
of the Blue Nile, include Sennaar (the chief 
town), and Wad Medani, which are connected 
by rail with Khartum and Al-Obdtd. Area, about 
89,000 sq. miles; pop. 150,000, 

Sennach'erib, King of Assyria, son of Sargon 
II. He succeeded his father in 705 b.c., suppressed 
the revolt of Babylonia, and undertook campaigns 
against Cilicia, Phoenicia, and Palestine. The 
cities of Judah fell into his hands, and King 
Hezekiah was shut up in Jerusalem. The siege 
was raised in consequence of a miraculous visi- 
tation, and Sennacherib returned to Nineveh. 
From Herodotus we learn an Egyptian tradition 
regarding the destruction of Sennacherib’s host, 
but no mention of it is found in the monuments of 
Sennacherib. The greatest architectural work of 
Sennacherib was the palace of Kouyunjik, which 
covered fully 8 acres. Of the death of Sennacherib 
nothing is known beyond the brief Scripture 
statement of 2 KingSy xix, 87, and Is. xxxvii, 
88, from which it appears that he was murdered 
by his own sons, Adrammelech and Sharezer 
(681 B.C.). 

Sens, a city of North-Central France, in the 
department of Yonne, on the Yonne. It has a 
cathedral and some ancient buildings. Steel 
goods and hardware are among the manufactures. 


There are also flour-mills and chemical-works. 
Pop. 15,200. 

Senaatioii, the name applied to indicate the 
consciousness of an impression made on sensory 
nerve fibres (see Nervous System). Such an im- 
pression on an organ of sense might reach a lower 
nerve-centre, and by reflex action induce a 
muscular movement, while the centres devoted 
to consciousness bring asleep or preoccupied 
remained unaffected. To this kind of impression 
the term sensation is not applicable. The organs 
by means of which particular kinds of impres- 
sions are primarily received, and thence trans- 
mitted to the brain, are called the organs of the 
senses. Such are the highly specialized me- 
chanisms of the eye and ear, as well as the 
sensory nerve endings in the nose, tongue, and 
skin, instrumental in providing us with the 
various discriminated sensations of smell, taste, 
and touch. Physiologists long ago abandoned 
the popular view that man has only five special 
senses. The sense of touch has been shown to 
consist of at least three distinct senses, those of 
pressure, heat, and cold; and the sense of pain 
is equally entitled to recognition, on physiological 
and anatomical grounds, as a special and char- 
acteristic sense. It is now customaiy to classify 
the senses into two great groups. (1) Those 
which we refer to the exterior of the body and 
thence to the outside world. (2) Those by which 
we acquire knowledge of bodily states in respect 
of position and movement of the whole body 
or of parts, hunger, thirst, fatigue, &c. Of the 
sensations which are most readily perceived by 
animals that of resistance or touch is perhaps the 
most widely diffused. Next to resistance sensi- 
bility to heal is the best defined and most frre- 
quently displayed sensation. The sense or con- 
sciousness of l^hl or luminosity succeeds that of 
temperature; taste comes next in order; then 
hearing; whilst smell is probably one of the least 
diffused of sensations. See Eye; Ear; Nose; Smell; 
Touch. 

Sensationalism, in philosophy, the theory or 
doctrine that all our ideas are solely derived 
through our senses or sensations. The source of 
our Imowledge is sensuous perception, inner or 
outer, and by combining and elaborating these 
perceptions we gather experience. Sensationalism 
thus maintains that experience is the sole, or 
at least the principal, source of knowledge. 
Sensationalism has been expressed in the dictum: 
Nihil est in inteUectUy quod non fuerit in sensu. 
The Sophists, Hume, Condillac, and Locke, as 
well as Mill, Spencer, and James, were sensa- 
tionalists. Sensationalism is exposed to in- 
tellectuaHsm. See Empiricism. 

Sensitive Flames, gas flames which are 
easily disturbed by sounds made in their neigh- 
bourhood. The effect was first noted by Leconte 
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in America in 1857; since then, various forms 
of burners which give sensitive flames have been 
described. A simple burner can be made from 
a piece of glass tubing with a narrow orifice; 
the tube when connected to the gas supply gives 
a very long thin flame, which is adjusted until 
on the point of flaring. On rattling a bunch of 
keys, c hinkin g a handful of coins, whistling or 
making a hissing sound, the flame instantly 
ducks and roars, returning to its normal form 
when the disturbing soimd ceases. The range 
of sounds to which the flame responds is limited, 
and is influenced by the gas pressure and the 
width of the nozzle. The seat of sensitiveness is 
the nozzle of the burner; the flame merely serves 
to indicate the disturbance of the current of gas. 
Lord Rayleigh has employed sensitive flames in 
measuring very short sound waves. 

Sensitive Plant (Mim5sa pudlca; nat. ord. 
Leguminosse), a plant celebrated for its apparent 



Sensitive leaves of MtmOsa pudtca 


In natural position on left. Position when touched on right. 

sensibility. It is a native of tropical America, 
but is often seen in British greenhouses. The 
leaves are compound, consisting of four leaves, 
themselves pinnated, uniting upon a common 
footstalk. At the approach of night the leaflets 
all fold together; and the common footstalk 
bends towards the stem; at sunrise the leaves 
gradually unfold, and recover their usual state. 
So far, this is evidently the effect of light; similar, 
but much more rapid movements, however, take 
place if the plant is touched at all roughly. The 
same property belongs to other species of Mimosa, 
to other leguminous genera, and to species of 
Oxalis. 

Sentinel Grab (PodopIUhalmus vigil), a 
species of crab so named from its active watch^l 
habits, and from the very elongated footstalks 
upon which the eyes are set. It inhabits the shores 
and islands of the Indian Ocean. 


Senussl, the eponym of the Senussiyeh, a 
Mahommedan fraternity of North Africa. Sayyid 
(or Sidi « Lord) Muh^mad ben Ali es Senussl 
(1795-1859), one of the Ashraf, tracing descent 
from Fatima, daughter of Mahomet, founded the 
first Z&wiya (lodge, college) in 1835. He was 
succeeded by his son Sayyid Al-Mahdi (1844- 
1902), under whom the Senussiyeh exerted 
authority over practically the whole of the 
Eastern Sahara and Central Sudan, and their 
influence was great throughout North Africa. 
Ahmed esh Sherif, Al-Mahdi’s nephew, became 
Sheikh in 1902, but fled to Turkey in 1916, when 
Sayyid Muhammad Al-ldris, Al-Mahdi’s son, 
became Grand Senussi. The Senussiyeh form a 
dervish order belonging ostensibly to the Malek- 
ite sect (one of the four orthodox sects of Islam), 
and their organization in fraternities and orders 
has made them of considerable value as a political 
weapon. Their theology is Sufic in its form, and 
they are great reformers, nominally very ortho- 
dox; in short, they are the catharists of Islam. 
The Z&wiya of Al-Jof (the hollow), is the 
Senussiyeh Holy of Holies and the chief place 
at Kufara. 

The Kufara Oases.— The group of five oasw 
lies in the heart of the Libyan Desert, and is 
about 200 miles south of Jalo, the journey by 
camel occupying eleven to twelve days. Rohlfs 
\’isited it in 1879, and since then only Mrs. 
Rosita Forbes (author of The Secret of the 
Sahara: Kufara), who was disguised as a Muslim, 
has been permitted to go there (1923). Buseima, 
a salt lake 6 miles long with a date-palm fringe 
i mile in depth, is the central oasis, and around 
it, on one-hundred-mile radii, lie: (1) Kufara, 
the principal group of oases, generally but 
erroneously called Kebabo. (2) Taiserbo, the 
second in importance (2130 feet altitude), whose 
palm grove measures 60 by 15 miles; (3) Zighen 
orSirhen; and (4) Erbehna. The name ‘ Kufara ’ 
is identical with Ar. Kufara, unbelievers, and 
was applied to the original heathen Tebu tribes 
cf the oases, now practically extinct. 

On the outbreak of the European War the 
Sheikh es Senussiyeh was the only independent 
chief in North-East Africa, and his leadership 
of a highly organized uniformed and disciplined 
force, which was maintained on a permanent 
war-footing (the Muhafizia), and which had 
already opposed the French Sudanese conquests, 
and battled with the ItaUans in Cyrenaica, 
caused General Sir John Maxwell much anxiety 
for the security of Egypt. In Nov., as a 
result of Turco-German pressure, Sayyid Ahmed 
led a powerful force of Muhafizia across the 
Libyan Desert Plateau, and certain Egyptian 
forces were withdrawn. Fighting beg^ on llth 
and 13th Dec., and culminated in the Briti^ 
victories of Halazin (28rd Jan., 1916) and Agagia 
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(am Feb.), and the occupation of Solium (1^ 
March). Sayyid Ahmed advanced towards 
south, but was pushed back, and a symrothetic 
movement of ‘All Dinar, Sultan of Darftir, was 
also crushed by the Sirdar’s (General Sir Reginald 
Wingate’s) troops operating from Khartum as 
base and Al-ObeXd as rail-head. A battle was 
fought at Beringa (22nd May, 1016), near the 
Darfhr capital (Al-Fasher), when the Dervishes 
were defeated and suffered a 50-per-oent loss in 
personnel. ^Ali Dinar fled and was pursued by 
a mobile column (Oct., 1916), being killed in 
action on 6th Nov. Darfur was annexed to 
the Sudan as a province, wireless stations (three) 
being erected, and the Sudanese telegraph system 
extended to Al-Fasher. Sayyid Muhammad Al- 
Idris, the new Grand Senussi, recognized Italian 


^ 5 * $SPL\ 

faO in the cost cflM^gjappr^^ Mom: 

by 6d when there k one child; fy u 
when there are two to four children; by Uc Cd. 
when there are five; by 2s. when there are six 
or seven; and by 6if. for each additional child. 
7s. is the minimum wife allowance, however 
much the cost of living may fall. No allowance 
is paid before the soldier or airman has attained 
twenty-six years of age, and in the case of chil- 
dren (which term includes stepchildren and legi- 
timated children) it ceases at age fourteen. It 
is paid to Territorials and Special Reservists 
during their annual training and instructional 
courses, and in all cases it continues during periods 
of fiirlough and hospital treatment. 

Se'pia, a genus of Cephalopoda or cuttle 
fishes, included in the family Sepiidse. These 


sovereignty, and his spiritual authority as head 
of the order (which had never been challenged 
by any of the Allies) was duly admitted. He 
was made emir, and subsequently (1019) did 
homage to the Italian king at Rome. 

Separated Milk, milk from which most of 
the fat has been extracted by means of the 
cream separator. It contains the whole of the 
protein, and is used, enriched by the addition 
of oil or patent preparations, for the feeding of 
calves, or, commercially, for the manufacture 
of casein or milk-sugar and in baking. The 
average composition of separated milk is : 


Water 

Fat 

Lactose 

Casein 

Albumin 

Ash 


Per Cent. 
90-58 
0-12 
4*95 

. 31S 

0-42 
0-78 


As milk fat is lighter than water its removal raises the 
specific gravity, which is about 1-036 for separated, as com- 
pared with 1-032 for whole milk. The ratio of non-fatty 
solids to water, in separated milk, is practically the same as 
that found in whole milk; the proteins are not appreciably 
diminished by the removal of small amounts in the separator 
slime. The British standard for separated milk is 8-70 per 
cent * solids non-fat *. 
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Separation Allowances, now known as 
marriage allowances, are payments of money 
by the State to the wives and children of sailors, 
soldiers, and airmen on active service. The rates 
are the same for all branches of the forces, and 
vary with the cost of living. For the year ending 
March, 1023, the scale of weekly payments is 
as follows: for wife alone, 7s,; for wife and one 
child, 14s.; for wife and two children, 19s.; for 
each other child up to and including the sixth, 
2s.; for wife and seven children, 28s. 6d.; and 
for e^h remaining child, Is. 6d. If no allowance 
is paid for the wife or if the wife is dead, 7s. is 
deducted from each step in the foregoing scale. 
Thus the weekly allowance paid for one child is 
7s.; for two children, 12s.; for three children, 14s.; 
and so on. For the year ending March, 1924, 
these allowances will be reduced (through the 


cephalopods, of which the Sepia officinalis, or 
common sepia, is a typical example, belong to the 
dibranchiate section of their class, and to the 
group of decapoda. The family Sepiidse possesses 
an internal calcareous shell, the so-called septo- 
staire or * cuttle bone *, which is often cast up 
upon some coasts, and was formerly in repute 
as an antacid in medicine, and as the source of 
the ‘ pounce ’ once used for spreading over eroded 
ink-marks to form a smooth surface for the 
corrected writing. There are four rows of pedun- 
culated suckers on the arms of the genus Sepia. 
Lateral fins exist. The two tentacles, or arms, 
which are longer than the remaining eight, 
possess suckers at their expanded extremities 
only. The eggs of the sepia resemble bunches of 
grapes in form, and hence are sometimes called 
* sea-grapes The common sepia occurs on the 
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southem Engiish coasts, but more especially in 
the Mediterranean Sea. It is diiefly sought after 
on account of the inky matter which it affords. 
This secretion, which is insoluble in water, is 
agitated in water to wash it, and then allowed 
slowly to subside, after which the water Is 
poured off, and the ble^k sediment is formed into 
cakes or sticks. When prepared with caustic 
lye it forms a beautiful brown colour, with a fine 
grain, and has given name to a species of mono- 
chrome drawing. 

Se'poys, a corruption of the Hindustani word 
Sip&hi (from the Persian), used to describe 
soldiers in the native Indian army. It is used 
in two senses, generally as above, but more 
narrowly to mean ‘ private In this last con- 
nection it is applied to infantry soldiers only, 
native cavalry troopers being known as sowdrs» 
Sepoy is also used in the Indian police and on 
ships employing Lascars. It is not used in 
Gurkha or other rifle battalions, where the men 
are called riflemen, 

A sepoy enlists nominally for long service, 
but he has the right, under certain conditions, 
to take his discharge after three years* service. 
After eighteen years’ service he becomes eligible 
for a small pension, and it is unusual for a man 
who has not risen beyond the rank of sepoy to 
be retained in the service after reaching a pen- 
sionable age. Non-commissioned officers are 
pensioned after twenty-one years* service. 

The great majority of sepoys are of the small- 
landowner class, holding their land direct from 
Government, and the custom in such families 
usually is for one or two of the sons to serve in 
the army, while the remainder look after the 
land. The average sepoy is generally uneducated 
when he enlists, and in many cases cannot read 
or write. However, the modern craze for edu- 
cating everybody has not overlooked him, and 
he is being caused to assimilate much information 
which may, or may not, make him a better 
soldier. See Army (section, The Artny in India); 
Brahmans; Dogra; Gurkha; Sikh; Pathan; 
Rajput, 

Septa Yla, nodules found in rocks, and usually 
composed of clay ironstone, or limestone mixed 
with clay; they are characterized by cracks 
(almost always filled up with some mineral) 
which are due to shrinkage and which give them 
a partitioned appearance when cut and polished. 
Great numbers are found in the London Clay of 
the Isle of Sheppey, and in the shales of coal- 
fields. 

September (from the Lat. septem^ seven), 
the ninth month of our year, but the seventh 
of the old Homan year, which began in March. 
It has always contained thirty days. 

Septicaemia Is a condition in which organisms 
(bacteria) are present and living in the blood- 
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str^m, P 3 nemia is a sequel to this condition, in 
which these organisms produce abscesses in 
different parts of the body. In septicaemia a site 
of infection can usually be found, and from this 
site the infection is spread by the circulation. 
There is marked wasting of the tissues of the 
body, a daily rise and fall of temperature, 
frequent rigors, rapid pulse, coated tongue, 
headache, and either constipation or diarrhoea. 
The occurrence of abscesses (pyaemia) gives rise 
to symptoms in the part affected. Septicaemia 
may follow any septic condition or disease, and 
is evidence that, for the time being, the defensive 
arrangements of the body have broken down. 
Recovery takes place, however, in many cases 
when the body resistance is increased and later 
overcomes the infection. 

Sep'tuagint, or the LXX, the Version of the 
Seventy, the Alexandrine Version, the most 
ancient Greek version of the Old Testament. 
It is so called either because it was approved 
and sanctioned by the sanhedrin, or supreme 
council of the Jewish nation, which consisted 
of about seventy members, or because, according 
to tradition, about seventy men were employed 
on the translation. The language is the Hellenistic 
Greek of Alexandria, based upon the Attic dialect. 
The translation is reported by Josephus to have 
been made in the reign and b}^ the order of 
Ptolemy Philadelphus, King of Egypt, about 
270 or 280 years before the birth of Christ. It 
is believed, however, by modem critics that the 
Septuagint version of the several books is the 
work not only of different hands, but of separate 
times. It is probable that at first only the Penta- 
teuch was translated, and the remaining books 
gradually. The Septuagint was in use up to the 
time of our Saviour, and is that out of which 
most of the citations in the New Testament from 
the Old are taken. It is an invaluable help to the 
right understanding of the Hebrew Scriptures. 
The principal extant MSS. known are the Codex 
Alexandrians in the British Museum, the Codex 
Vaticanus in Rome, and the Codex Sinafticus 
(imperfect) at Petrograd. The principal printed 
editions are the Complutensian (1514-7), the 
Aldine (Venice, 1518), the Roman or Sixtine 
(1587), and the new Cambridge (1887-95). 

Sequestration, in law, the act of separating 
a thing in controversy from the possession of 
both parties, till the right is detemiined by course 
of law. It is either voluntary or necessary; 
voluntary when it is done by consent of the 
parties, and necessary when it takes place by 
order of the official authority. See Bankruptcy. 

Sequoia, a genus of conifers, otherwise called 
Wellingtmia or Washingtonian consisting of two 
species only— 5 . sempervirensy which furnishes 
the valuable timber redwood, and S. gigantea, the- 
Wellingtonia of British gardens and shrubberies,. 
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also called the * big tree * and * mammoth tree % a statue of Pluto or Jupiter. The name Serapis 
They are both natives of Western America, is composed of the names Osiris and Apis. A 
They grow to a gigantic size» specimens of 800 magnificent temple was built at Alexandria for 
feet in height, and 80 feet in girth near the the reception of the statue of Serapis, and this 
ground, being not uncommem. The Mammoth temple — ^the Serapeum — ^was the last hold of the 
Grove in California contains about ninety large pagans in that city after the introduction of 
trees, and the Mariposa Grove about four hundred. Christianity. The Egyptians themselves never 

acknowledged Serapis in their pantheon, but 
he was the principal deity in the Greek and 
Roman towns of Egypt. Forty-two temples are 
said to have been erected to him in Egypt under 
the Ptolemies and Romans; his worship extended 
also to Asia Minor, and in a.d. 146 it was intro- 
duced to Rome by Antoninus Plus. The image 
of Serapis perished with his temple at Alexandria, 
which was destroyed in 889 by the order of 
Theodosius. 

Serbia, a district of Yugo-Slavia (q*v.), the 
dominating partner in the Serb-Croat-Slovene 
state. Physical . — There are three physical 

divisions: (1) the eastern mountain region; (2) 
the southern region, of rolling downs, draining 
to the ^gean; and (3) the north-western area, a 
region of forests and wooded hills, including also 
the plain of Kosovo, well-watered, fertile, and 
populous. The Danube, Morava, and Save are 
the chief navigable rivers; the Vardar and the 
White and Black Drin are others. Two large 
lakes, Okhrida and Prespa, are famous for their 
fish. Climatically Serbia is temperate and healthy, 
but malaria and typhoid are prevalent. When 
water is obtained from wells in Serbia, it is 
to be 1885 years. The sequoia was a very im- generally contaminated and causes typhoid, 
portant tree in early geological times, and was Typhus, spread by body vermin, is endemic, and 
widely diffused over both hemispheres. has been caused by the breakdown in the sanitary 

Seraing (sC-ran), a town of Belgium, in the services of the state through a lengthy period 
province of Li^ge, 5 miles south-west of Li6ge, of warfare, assisted also by privation and want, 
on the Meuse. CockeriU’s extensive iron-, steel-. Production . — ^Over 01 per cent of the people are 
and machine-works (including also coal-mines) owners of land; peasant-proprietorship has 
are established there, and the town is the centre obtained since the expropriation of Turkish 
of a populous industrial area. Pop. 41,000. landowners in 1833, and Serbia is pre-eminently 

Serajevo, or Sarajevo, a city of Yugo-Slavia, an agricultural land. Cereals come from the 
the capital of Bosnia, on the MiljaCka; served plain of Machva and from the Morava valley, 
by narrow-gauge, single-line railway from Brod, where also sugar-beet, hemp, tobacco, the poppy, 
on the Save Valley line (165 miles). There is a and the mulberry are largely grown; vineyards 
strategic railway to Uvac, and a municipal electric and grazing-lands exist on the hills, and orchards 
railway. There are varied industries. Serajevo in the south-west produce annually a veritable 
owes its historical prominence to the assassination plethora of plums, used largely in the manu- 
there of the Archduke Ferdinand (28th June, facture of alixmitsa, the mn du pays of Serbia. 
1914), an event which precipitated the European Viticulture, vegetable-culture, and stock-raising 
War (q.v.). Pop. 51,000. are progressive. Forests once occupied a large 

Sera'pis, or Sara'pis, an Egyptian deity area, but have been encroached upon by arable 
whose worship was introduced into Egypt in the land, and devastated by nearly a century of 
reign of Ptolemy I. Plutarch and Tacitus relate constant warfare. About one-third of the 
that Ptolemy having seen in a dream the image coimtry is afforested, the principal varieties of 
of a god, which he was ordered to remove from tree being beech, oak (60 per cent of the total), 
the place in which it stood, sent to Sinope, and and conifers. Minerals are confined to the northern 
brought thence a colossid statue, which he set up half of the country, and include lead, zinc, 
in Alexandria. It was declared to represent the copper, arsenic, antimony, mercury, coal, lignite, 
god Serapis, and appears to have been originally iron, arsenical pyrites, chrome, silver, sulphur. 


These trees must be very old; the age of one 



Sequoia, Shoota and C<me 

felled some years ago was found from its rings 
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magnesite, manganese, alluvial gold (from the 
Pek and Tsma Reka Galleys), and beautiful 
marble is quarried in the Podrinye district. 
Mineral-springs include several with radio-active 
properties. Lack of transport has hindered 
mineral development. 

Atea^ dbc, — ^The area of Serbia is 42,008 sq. 
miles, and the pop. 4,060,000. Towns include: 
Belgrade (the capital, pop. 120,000), Skoplye 
(47,400), Nish (25,000), Kraguyevats (18,400), 
Leskovats (15,000), Shabats (11,500), and Pirot 
( 11 , 000 ). 

//istorj/.— Serbia was anciently inhabited by 
Thracian tribes; subsequently it formed part 
of the Roman province of Moesia. It was after- 
wards occupied in succession by Huns, Ostro- 
goths, Lombards, Avares, and other tribes. The 
Serbians entered it about a.d. 610, and were 
converted to Christianity in the eighth century. 
They acknowledged the supremacy of the 
Byzantine emperors, but subsequently made 
themselves independent, and under Stephan 
Dushan (1831-55) the Kingdom of Serbia 
included all Macedonia, Albania, Thessaly, 
Northern Greece, and Bulgaria. About 1874 a 
new dynasty ascended the throne in the person 
of Lazar I, who was captured by the Turks at 
the battle of Kosovo (in Albania) in 1889, and 
put to death. Serbia now became tributary to 
Turkey, and its independence was finally ex- 
tinguished in 1450; the native aristocracy, so 
far as they escaped extermination, found refuge 
in Montenegro. By the Peace of Passarowitz in 
1718 Austria received the greater part of Serbia, 
with the capital, Belgrade. But by the Peace 
of Belgrade in 1789 this territory was transferred 
to Turkey. The barbarity of the Turks led to 
several insurrections. In 1804 George Petrovitsh 
(Kara George) placed himself at the head of the 
malcontents, and, aided by Russia, eight years 
of fighting culminated in the unsatisfactoiy 
Peace of Bucharest, 28th May, 1812. The war 
was renewed in 1813, and the Turks prevailed. 
In 1815 all Serbia rose in arms under Milosh 
Obrenovitsh, and after a successful war obtained 
complete self-government, Milosh being elected 
hereditary prince. Milosh was compelled to 
abdicate in 1889, and was nominally succeeded 
by his son Milan, who died immediately, leaving 
the throne vacant to his brother Michael. In 
1842 this prince was compelled to follow the 
example of his father and quit the country. 
Alexander Karageorgevitsh, son of Kara George, 
was elected in his place; but in Dec., 1858, he 
also was forced to abdicate. Milosh was then 
recalled, but survived his restoration little more 
than a year. His son Michael succeeded him 
(1860), but was assassinated by the partisans of 
Prince Alexander on 10th July, 1868. The 
princely dignity was then conferred on Milan 
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Obrenovish, gnuid-nq>hew of Milosh. After 
the fall of Plevna (Russo-Turkish War, 1877--8) 
Serbia took up arms against Turkey, and by 
the Treaty of Berlin (13th July, 1878) obtained 
an accession of territory and the fbll recognition 
of its independence, being subsequently erected 
into a kingdom (1882). In 1885 a short war took 
place between Serbia and Bulgaria, resulting in 
favour of the latter. In 1889 Milan abdicated in 
favour of his son, Alexander I. He and his queen 
were assassinated in 1908, and Peter Kara- 
georgevitsh, grandson of Kara George, succeeded. 
A pro-Russian policy was inaugurated during 
the reign of King Peter, and when Austria 
annexed Bosnia and Herzegovina in 1908, the 
tension between Serbia and the Dual Monarchy 
gradually increased. In 1912 Serbia entered into 
an alliance with Bulgaria, Greece, and Mon- 
tenegro, thus helping to precipitate the Balkan 
War. By the terms of the Treaty of Bucharest 
(1918) King Peter almost doubled his territory, 
at the expense not only of Turkey, but also of 
Bulgaria. The hostility between Serbia and 
Austria-Hungary now gradually increased, and 
in 1914 Austria declared war on Serbia, an event 
which led to the European War (q.v.), and fore- 
shadowed the aggrandizement of Serbia and her 
hegemony in a kingdom of Serbs, Croats, and 
Slovenes. In 1914 King Peter handed over the 
power of government to his son Alexander, who 
was Regent from 24th June, 1914, till 16th Aug., 
1921, when, after the death of his father, he 
ascended the throne. See Yugoslavia, — Bib- 
liography: H. W. V. Temperley, History of 
Serbia; Peace Handbooks^ No, 20 (H.M. Stationery 
Office); L. F. Church, The Story of Serbia; L. F. 
Waring, Serbia, 

Language and Literature, — ^The Serbian lan- 
guage, spoken by the inhabitants of the new 
kingdom of Yugo-Slavia, belongs to the Slavonic 
languages, of which it represents an independent 
group, differing now considerably from the old 
Slavonic. The Catholic Serbs use the Latin 
alphabet, while the Greek Orthodox use the 
C 3 rrillian script, invented by Cyril, the Apostle 
of the Slovenes. He translated the service books 
into the old Slavonic, and they have remained 
to this day the authorized books of the Church. 
With slight dialectical modifications, due to 
Serbian scribes, these constitute the whole of 
the ancient literature down to the final Turkish 
conquest in the middle of the sixteenth century. 
The only important monument is the Code of 
Laws of Tsar Stephan Dushan (1886-56). To 
this period belong many apocr 3 q)hal books, all 
of a religious character, and some of the mediseval 
romances. Dalmatian writers under the influ- 
ences of Italy and the West flourished firom the 
sixteenth to the eighteenth century, especially 
in Ragusa. The most important is Ivan Gun* 



SERENADE . 156 SERFS 


dulich (1588-1688); othew are: Dijicb (died 
1510), Cubranovich (died 1550), Pater Hek- 
toFOvich (about 1572), and Junius Palmotich 
(1606-57). The real beginnings of Serbian 
literature date, however, from the Austrian 
conquest of the Serbian-speaking peoples, 
Vienna and Budapest becoming centres of 
literary activity, and later, in the nineteenth 
century, Agram (Zagreb) the capital of Croatia. 
A. K. Mioshich, Papal legate, was the first to 
collect popular songs and ballads (Pesmaritza, 
1756). Real Serbian literaiy language based 
upon that of the people, and not upon the Serbo- 
Slovenian — ^the Church language — starts with 
Demeter Obradovich Dositey (1789-1811); but 
the actual father of modern Serbian language 
and literature was Vuk Stefanovich Karadjich 
(1787-1864), the collector of the unrivalled 
popular literature of Serbia. He simplified the 
orthography, and published the first Serbian 
dictionary. His collection of songs has been 
translated into many languages. Among modem 
writers are: Kachich (1836), Peter Petrovich 
Nyegosh (1813-51), Yovan Yovanovich (nick- 
named Zmay, i.e. ‘the Dragon’) (1833-1904), 
Kostich, Lazar Lazarevich, and Mtavuli. Besides 
the great works on Slavonic language and 
literature in general, including Serbian, by 
Schafarik, Miklosich, and Jagich, for Serbian 
literature in particular see Stoyan Novakovich 
(1871), Popovich (1912), Gavrolovich (1913), 
Bogdanovich (1914), and the older work of 
Pypin and Spassovich (1879). Budmani’s The 
Great Dictionary is the best Serbian dictionary. 

Serenade and Serenata. The serenade, 
whether vocal or instrumental, is always con- 
cerned with the music of love. Where the voice 
is used it is presumed that the lover himself is 
singing; his song is simple, that it may impress 
with its sincerity; and it is generally quiet, to 
match the evening hour. An instrumental 
serenade is played by a band the size of which 
may vary from quite modest dimensions to the 
full orchestra used by Brahms in his Serenade 
in D, Op. 11. 

The serenata, also, may be vocal or instra- 
mental. In the first instance a work in the form 
of a pastoral cantata is implied. An outstanding 
example of the vocal serenata is Handel’s Ada 
and Galatea, The instmmental serenata was a 
favourite during the eighteenth century, and 
usually consisted of a large number of short 
movements, after the manner of a suite, but less 
formally constructed. The minuet was a fa- 
vourite number for inclusion in the serenata, 
and the whole composition, being generally 
written for comparatively small bodies of players, 
had something of the quality of chamber-music, 
and was mostly intended for purely private 
performance. 


Seres, or Sirls (andent Sirm), a town of 
Greece, the centre of the Macedonian cotton 
industry, and the see of a Greek Orthodox 
archbishop. Siris, Sirte, or Serrhse, according to 
Herodotus, was the place where Xerxes left a 
party when retreating to the Hellespont; in the 
fourteenth century it was a flourishing city, and 
was seized by Stephan Dushan as his capital. 
Sultan Murad II took it from the Serbians be- 
tween 1421 and 1451, and it did not become 
free from Turkish rule until the Treaty of London 
(1918). Pop. 19,000. 

Sereth (se-ret'), a river of Roumania. It 
rises in the Carpathians (Bukowina), flows 
through Roumania, and joins the Danube 5 
miles above Galatz after a course of 800 miles. 
Among tributaries are the Moldova (joining at 
Roman), Bistri^ (at Bac&u), Trotus (at Adjud), 
Buz&u (at Barlad), and the Suczawa (in the 
Bukowina). The Sereth Valley forms a line of 
communication parallel to the Carpathians, and 
a railway runs up the right bank of the river 
from Focfani. Timber is floated down-stream 
to Galatz; the Bistri^ is also used for this 
purpose. The Sereth Valley is an important 
cereal-raising and viticultural region, and was 
the scene of heavy engagements between the 
Roumanians and the Germans during the Euro- 
pean War. 

On the spelling system of the Royal Geographical Society 
the name is properly Siret, but the Austro-German form is 
retained here as being familiar; and as yet in most general use. 

Serfs, Villeins, and Villeinage. Throughout 
the Middle Ages and in many countries down to 
modern times, the lowest class of the agricultural 
population held an unfree status, and were de- 
scribed in England as serfs or villeins. It used 
to be customary to distinguish between serf and 
villein, the former being regarded as an absolute 
slave, and the latter as occupying a position 
midway between serf and freeman. Such a 
distinction existed in early times, but it is not 
frequent in Domesday Book, and it disappeared 
in the thirteenth century. During the period 
of the Middle Ages about which we have most 
knowledge, serf and villein were equivalent 
terms descriptive of status or condition. This 
circumstance was partly due to the emancipation 
of the older slaves, and partly to the degeneration 
of the villein class, which, owing to social and 
economic conditions, sank deeper into bondage. 
The villein was in a state of dependence upon 
his lord, who was the owner of his person and 
of his goods, and he could be bought and sold. 
He was usually an agricultural labourer, and he 
might be moved from one estate to another, or 
employed in any kind of service at his lord’s 
option; if he tried to escape, the law would help 
his lord to recover him. But he was not himself 
a mere chattel, and by the custom of the estate 
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or manor on which he lived he had certain 
recognized rights, thodgh these could not be 
enforced against his lord in any court. He 
generally held land in villeinage, that is, in return 
for rendering certain services; these services 
were clearly defined, and the definition would 
tend to be respected as ‘the custom of the 
manor He had, however, no access to any 
court except that of his lord; the law of the land 
gave him no protection either for his holding or 
for his personal property against his lord, who 
also had the power of imprisoning him. But, 
unless the lord had a special grant of judicial 
authority from the Crown, he could not deprive 
the villein of life or limb, and the courts of the 
land came to give protection to a villein’s pro- 
perty against others than his lord. A distinction 
was drawn between the status of villein and the 
form of tenure known as villeinage. A free man 
might hold land in villeinage, i.e. on condition 
of the performance of villem services, but this 
did not make him a villein. He did not, however, 
have any right in such land of a kind which a 
court of law would protect against the lord of 
the manor, nor could he alienate it without the 
lord’s consent. Men became villeins by birth, or 
by acknowledging their unfree status; the latter 
course was adopted by free tenants whom poverty 
made incapable of fulfilling the conditions of their 
free tenure. 

The number of villeins decreased in England 
in the fourteenth century owing to economic 
causes, but after the Black Death there was a 
scarcity of labour, and landlords enforced old 
obligations of villeinage. This attempt led to 
the Peasants’ Revolt of 1381. Little was gained 
by the revolt, but economic causes reasserted 
themselves and villeinage decreased in the 
fifteenth century. But it was still a sufficiently 
widespread grievance to be a powerful factor 
in Robert Kett’s rebellion in 1540, and it is 
calculated that in Elizabeth’s reign there were 
still at least 250 villein families in England. 
As late as 1501 the burgh of Norwich surren- 
dered a youth on the ground that he was a villein. 
Agricultural villeinage died out much earlier in 
Scotland, and in the end of the sixteenth century 
the memory of its existence had been lost, for the 
great lawyer. Sir Thomas Craig, denied that 
villeinage had ever been known in the kingdom. 
On the other hand, conditions very similar to 
villeinage persisted among Scottish miners and 
salters until near the end of the eighteenth cen- 
tury, In France traces of serfdom remained 
until the Revolution, and Louis XVI emancipated 
the last serfs on the royal domain. The attempt 
of the German serfs to obtain their freedom in 
the Peasants’ War, which accompanied the 
Reformation, was a complete failure, and serfdom 
continued in Germany until comparatively 
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recent times. The Emperor Joseph II abolished 
serfdom in Bohemia, Moravia, Galicia, Silesia, 
and Hungary in 1781; in Prussia serfdom con- 
tinued until the publication of the Emancipation 
Edict of 1807, and even after that many local 
efforts were made to evade its terms. In Russia 
serfdom was not abolished until 1861. — ^Biblio- 
oraphy: T. K. Ingram, History of Slavery and 
Serfdom; F. Seebohm, The English Village Com- 
munity, 

Serge, a name common to a great number 
of fabrics, but chiefly given to worsted cloths 
woven with the 2/2 twill weave. These fabrics are 
used mostly for suits and costumes for both 
sexes. They are usually woven natural colour, 
and then dyed according to requirements; the 
blue serge is the most conunon type. Fancy 
serges are woven with bolder twills, those made 
from cotton yarns being used as linings for 
different garments. Serges are also made from 
silk yarns. 

Sergeant, a superior non-commissioned officer. 
Originally the word was serviens, and first came 
into use in the Middle Ages in the days of the 
Free Companies. The first bearers of the title 
were the servants or assistants of the knight or 
commander of the company, and as such were 
responsible for conveying his orders to the men. 
Gradually a rank intermediate between the 
sergeant and the knight was evolved, i.e. sergeant- 
major or second in command. In the seventeenth 
century the sergeant-major general was an officer 
of high rank in the army. In more modern times 
the sergeant-major is a warrant officer and the 
sergeant a non-commissioned officer. The rank 
is common to all arms of the service, with the 
exception of the Household Cavalry, w^hose 
senior non-commissioned officers are known by 
the appellation of corporal of horse. 

Sergipe, a maritime state of Brazil, north of 
Bahia; area, 15,080 sq. miles. The coast is low 
and sandy, but the interior is mountainous. The 
chief river is the Sao Francisco on the north. 
Cotton, sugar-cane, rice, tobacco, &c., are grown, 
and the woods furnish good timber, dyewoods, 
and quinine. Pop. 535,000. The chief town is 
Aracajd. 

Serie'ma, or Crested Screamer (Cariama 
crist&ta), a crane-like bird of the size of a heron 
inhabiting the grassy plains of South America. 
Its feathers are grey, and a crest rises from the 
root of the beak, consisting of two rows of fine 
feathers curving backwards. The eye is sulphur- 
yellow, the beak and feet red. It utters a loud 
screeching cry. The seriema is protected in 
Brazil on account of its serpent-killing habits, 
and is often domesticated. The Chunga (Churtga 
burmeisteri) of the Argentine, a smaller bird, is 
closely related. 

Series, in mathematics, primarily an array 
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of terms, as Wj, tig, Wj, • • • Un» • • • » where tin is 
given as a function of n, ie. can be calculated by 
an assigned rule, when n is given. The form of 
this rule determines the character of the series; 
for the simplest types, see ArUkmetieali Otomel- 
rical Progression; Harmonicdl Progression. A 
series is finite or infinite aocordUng as the number 
of its terms is limited or unlimited. A finite series 
can alwa 3 r 8 be summed. An infinite series is said 
to be convergent when the sum of n terms tends 
to a limit (q.v.) when n increases indefinitely; 
the limit, when it exists, is called the sum of the 
series. When the limit does not exist, the series 
is called divergent. The sum of n terms of a 
divergent series may increase indefinitely as n 
increases, as in the example 1 +• 1 + 1 + . . . . 
The sum may, however, remain finite without 
tending to a definite value independent of n, as in 
the series 1 — 1 + 1 — 1 + . . ., or in the series 
whose nth term is sinnx — sm(n ^ l)x, the 
sum of n terms of which is sinner; a series of this 
type is said to oseiUaie. Asymptotic series are 
divergent series which can be used to evaluate 
functions of very large numbers. 

Series Motor. For a general account, see 
Electric Motors; Rheostat. 

In a series motor the magnetic field is created 
by the main current. The cable used for the 
field coils must be of laige cross-section, as it 
carries all the current, but as the strength of the 
magnetic field depends upon both the current 
and the number of turns of wire, and the current 
is large, only a few turns of wire are required. 

When the motor is working, there are magnetic 
lines of force passing not only through the copper 
conductors, but also through the iron of the core 
of the armature, the rotating part, and also of 
the poles and magnet frame, which are stationary. 
Electric pressures are generated within this iron 
during the continuous changes in position as the 
armature revolves. To prevent such actions 
causing large currents, known as eddy or Fou- 
cault currents, which would overheat the motor 
as well as waste the power, the armature is always 
made up of numbers of thin plates of iron or 
laminations, which are insulated from each other 
by varnish, thin sheets of paper, or in some cases 
by the mere coating of oxide upon their surfaces. 
The commutator of an electric motor is made 
up of separate bars of copper insulated from 
each other. The bars are connected to the ends 
of the coils on the armature, and the currents 
passing throi^h the brushes flow through the 
bars to the coils in the direction required to make 
the rotation possible. 

When the load upon a series motor is in- 
creased, the current passing through the arma- 
ture and also the field coils is increased. The 
wires on the armature convey greater currents 
and operate in a correspondingly stronger 


magnetic field. This action makes this type 
of motor a very suitable one for use where 
suddenly imposed loads and starting under load 
are conditions of running. Such requirements 
are commonly found in traction work on both 
tramways and railways, and also with cranes. 
When a train or tramcar is running up an incline, 
a considerable load is imposed upon the motors, 
but as they are series wound, the speed falls, and 
a sufficient torque or turning moment is exerted 
to meet the demand without an inordinate load 
upon the power station. 

Alternating-current motors of similar t 3 rpe to 
the direct-current motor have met with a con- 
siderable amount of success, although their 
introduction, because of many design difficulties, 
was at a much later date. The field frame of the 
direct-current motor is replaced by a wound 
stator; that is, the rotor is surrounded by a 
circular and fixed structure with slots on its 
inner periphery, in which the coils are embedded. 
At any instant the current flows in the coils in 
one half of the stator from front to back, while 
in the other half the reverse condition holds. 
This type of motor is frequently provided with 
other coils, known as compensating coils, to 
overcome some of the disturbing magnetic 
actions found tinder certain common conditions 
of running. — ^Bibliography; Modem Electrical 
Engineering (Gresham Publishing Company); 
the English translation by G. W. O. Howe of 
Thomklen, Electrical Engineering; J. W. Meares, 
Electrical Engineering Practice. 

Seringapatam' (properly Sri-ranga-pata- 
nam, ‘city of Vishnu’), a town of Mysore, 
India, on an island formed by two branches of 
the Kaveri. It was once the capital of Mysore, 
and was a stronghold of Tippoo and Haidar Ali. 
In 1799 it was stormed and carried by assault by 
British troops, Tippoo himself being slain. Pop. 
7000, once 140,000. 

Seri'phos, or Serpho, an islet of the Cyclades, 
3 delding com and wine; iron ore is mined. It 
furnished several vessels to the Athenian fleet 
in the battle of Salamis, and was used as a place 
of exile by the Romans. Pop. 4000. 

Serjeant-at-arms, in England, one of the 
officers who attend the person of the sovereign 
to arrest offenders of distinction, &c. Two of 
them attend on the two Houses of Parliament, 
and each has a deputy, their duties being to 
apprehend any offender at the injunction of the 
House. On certain occasions the Lord Mayor 
of London is allowed the attendance of a serjeant- 
at-arms. 

SerJeant-at-law, in England, formerly a 
barrister of the highest rank. The seijeants-at-law 
formed a special order or brotherhood, and took 
precedence over all the other barristers. They 
were appointed by the Crown, and were selected 
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from barmtem of not \m than sixteen yeanT 
standing. In court they were distinguish by 
a special dress. The Ju^es in common law for- 
merly were always selected from the seijeants. 
The society was dissolved in 1877, and Lord 
Lindley (died in 1921) was the last serjeant-at- 
law. See Coif. 

Serous Membranes are double membranes 
lining certain cavities and the oigans they 
contain. Thus the pleura is a lining for the 
inner aspect of the chest wall, and also a lining 
over the lungs; the peritoneum is a lining for the 
inner aspect of the abdominal wall, and as well 
a lining over various of the abdominal oigans. 
The action of the serous membranes is to allow 
movement of the organ without friction, and be- 
tween the two layers a certain amount of serous 
fluid is exuded to assist this. The membranes are 
liable to become inflamed, and pleurisy and 
peritonitis arise as the result jof inflammation 
of the pleura and peritoneum. 

Serpentine, a mineral hydrous silicate of 
magnesium and iron, H 4 (Mg,Fe),Si 2 O 0 , derived 
almost entirely from the alteration of olivine 
in igneous rocks or metamorphosed limestones. 
Olivine-rocks and other peridotites decay by 
subterranean or surface action into serpentine- 
rocks, which are commonly called by the mineral 
name serpentine. Serpentine has a hardness of 
only 2’5, and can be cut with a knife; it is green, 
or often stained red or black, in streaks and 
patches, through the separation of iron oxide. 
Massive serpentine is in consequence cut, or 
even turned in a lathe, and is polished as a 
handsome ornamental stone. Since the hydration 
of its original minerals continues when it is 
exposed to moisture, it should not be used for 
external decoration. Serpentine often occurs 
in granules, bands, or large masses in altered 
limestones. The magnesium may have been in 
such cases derived from dolomite, and the silica 
from impurities or by diffusion from some igneous 
source. See Chrysotile, 

Serpents, or Snakes (Ophidia), an order of 
reptiles, characterized by an elongated and 
cylindrical body covered with horny scales, but 
never with bony plates. There is never any 
breast-bone nor pectoral arch, nor fore limbs, nor 
as a rule any traces of hind limbs. In a few cases, 
however (as in the python), rudimentary hind 
limbs may be detected. The ribs are always 
numerous, some serpents having more than 300 
pairs. These not only serve to give form to the 
body and aid in respiration, but are also oigans 
of locomotion, the animal moving by means of 
them and of its scales, which take hold on the 
surface over which it passes. The vertebrae are 
formed so as to give great pliancy, most if not all 
serpents being able to elevate a large portion of 
thdr body from the ground. Snakes have curved, 


conical teeth, not lodged in distinct sockets, 
useless for mastication, but serving to hold thdr 
prey. In the typical non-poisonous or innocuous 
serpents, both jaws and the palate bear con- 
tinuous rows of solid conical teeth. In the 
venomous seipents, as vipers, rattlesnakes, &c., 
there are no teeth in the upper jaw excepting 
the two poison fangs. These are long, flrmly fixed 
in a movable bone, above which there is a gland 
for the elaboration of poison. Each tooth is 
perforated by a tube through which the poison 
is forced. The tongue, which is forked, and can 
be protruded and retracted at pleasure, is prob- 
ably rather an organ of touch than of taste. The 
eyelids are frised into a transparent curtain 
covering the front of the eye, but separated 
from it by a tear-chamber. No external car 
exists. The nostrils are situated on the snout. 
The heart has three chambers, two auricles and 
a ventricle. The digestive system comprises large 
salivary glands, a distensible gullet, stomach, 
and intestine, which terminates in a cloaca with 
a transverse external opening. A urinary bladder 
is absent. They are either oviparous or ovovivi- 
parous, the eggs being either hatched externally 
or within the animaVs body. Many serpents, 
especially the larger species, as the boas, subsist 
on prey thicker than themselves, which they 
crush by constriction, and which they are able 
to swallow from the throat and body being 
capable of great dilatation. The order is divided 
into nine families, by far the largest of which, 
Colubride, contains mainly harmless forms, to- 
gether with others, especially cobras, of poisonous 
nature. The Viperidse possess only two poison 
fangs in the upper jaw. They are only absent 
from the Australian region and Madagascar, and 
all the included species are venomous, among 
them being vipers and rattlesnakes. See Reptiles; 
Rattlesnake; Python; &c. 

Serpents, Isle of, {Insidd ^erpilor), a 
Roumanian island in the Black Sea (45^^16' n. lat. 
80*^] 4^ E. long.) off the Sulina mouth of the Danube. 
It is uninhabited but for a Roumanian patrol, 
and possesses a lighthouse 71ft. high and visible 
for 18 miles. At the congress of Berlin (1878) 
Roumania was compelled to cede to Russia her 
possessions in southern Bessarabia, and received 
the Isle of Serpents as a part of her compensation. 

Ser'pula, a genus of Annelida or segmented 
worms, inhabiting cylindrical and tortuous cal- 
careous tubes attached to rocks, shells, &c., in 
the sea. Its head segments are provided with 
plume-like gills or branchise. Though without 
eyes, it is extremely sensitive to light. 

Serto'rius, Quintus, Roman soldier, bom 
about 120 B.C., died 72 b.c. In the quarrel 
between Sulla and Marius he sided with the 
latter. When Sulla leturaed from the Mithridatic 
War (83 b,c. ), Sertorius was proscribed and fled. 
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The Mauritanians having risen against their 
king, he led them to victory, and was afterwards 
asked by the Lusitanians to take command of 
their troops against the Romans. Opposed to 
much superior forces, he displayed the talents 
of a skilful general, and successftiUy resisted 
the Roman leaders Metellus and Pompey. He 
was treacherously assassinated at a feast by his 
friend Perperna. 

Sertula'ria, or Sea -firs, an order of Hydrozoa 
(q.v.), common on the British coasts. 

Serum, a part of the blood plasma, the 
fluid portion of the blood. When blood coagulates, 
the clot is formed of blood corpuscles and fibrin 
— the other part of the plasma — and the straw* 
coloured fluid in which the clot floats is the serum. 

Serval, Bush-cat, or Tiger-cat {Felis 
serval)^ a carnivorous mammal nearly related to 
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the leopard, a native of Africa. Its general colour 
is a bright-yellow, with a greyish tint, and marked 
with black spots. The average length is about 
3 feet, including the long bushy tail. The serval 
is readily domesticated, and its fUr is in great 
request. 

Serve^tus, Michael (properly Miguel Servede)^ 
Spanish theologian, bom in 1511, died in 1558, 
Having formed views of the trinity antagonistic 
to the orthodox doctrine, he removed to Germany, 
where he printed a tract entitled De TrinitaUa 
Erroribua (1581), followed a year later by his 


Didhgorum de Trinitale Libri duo. He subse- 
quently studied medicine, graduated as doctor 
in Paris, and practised for three years at Charlieu, 
near Lyons. In 1558 he published his matured 
theological system under the title of ChrisHanismi 
Restitutio (Restoration of Christianity). He was 
arrested for heresy and imprisoned, but contrived 
to escape, and purposed to proceed to Naples, 
when he was apprehended at Geneva. Calvin 
was especially urgent and emphatic as to the 
necessity of putting him to death. As he reftised 
to retract his opinions, he was burnt at the stake 
on the 27th Oct., 1558. Servetus was one of the 
first anatomists to And out something about the 
circulation of the blood. 

Service Tree {Pyrus domeatica, or Pyrus 
Sorbus; nat. ord. Rosaceee, sub-order Pomeee), a 
European tree from 50 to 60 feet high. It has 
imparipinnate leaves, whitish beneath; flowers 
in clusters, cream-coloured, and resembling those 
of the hawthorn; fruit a reddish-coloured berry 
(about the size of a small gooseberry), which, like 
the medlar, is only pleasant in an over-ripe con- 
dition. The wood is very hard, and easily takes 
on a brilliant polish. The wild service or sorb 
(Pyrua torminalis) is somewhat similar to this. 

Servitude, in civil and Scots law, much the 
same as an easement (q>v.) in English or Ameri- 
can law. 

Servius Tullius, the sixth King of Rome. 
According to the tradition, he was the son of a 
slave, given by the elder Tarquin to Tanaquil, 
his wife. He married Tarquin’s daughter, and 
on the death of his father-in-law (578 b.c.) he 
was raised to the throne. He defeated the 
Veientines and the Etmscans, and divided the 
population of Rome into tribes, instituting at 
the same time the comitia centuriata and tributa; 
he also beautified the city, and built several 
temples. 

Ses'amum, or Ses^ame (Sesamum), a genus 
of annual herbaceous plants, nat. ord. Pedaliacese. 
They have alternate leaves and axillary yellow 
or pinkish solitary flowers. Sesamum orientdle 
and S, indicum are cultivated, especially in India, 
Egypt, and Syria; they have also been intro- 
duced into America. The oil expressed from the 
seeds is of fine quality, and is often used as a 
salad-oil, also known as gingeUy^oil and bennd-oiL 

Ses^sile (Lat. aeasiliSf from sedeo, sessum, to 
sit), in zoology and botany, a term applied to 
an organ attached or sitting directly on the 
body to which it belongs without a support; as, 
a sessile leaf, one issuing directly from the main 
stem or branch without a petiole or footstalk; 
a sessile flower, one having no peduncle; a sessile 
gland, one not elevated on a stalk. 

Session, Court of, also called the College 
of Justice, the highest civil judicatory in Scot- 
land, established by James V in 1582. It consists 
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of thirteen judges: the lord president, the lord 
justioe-clerk, and elevenr ordinary lords. The 
court is divided into an inner and an outer house. 
In the former sit the lord president and three 
ordinary lords forming the first division, and 
the lord justice-clerk and three other ordinary 
lords forming the second division. The remain- 
ing ordinary lords sit in the outer court and 
hear cases singly. The outer house is a court 
of first instance^ the inner house one of appeal. 
The judgments of inferior courts, except those 
of the small debt courts, are mostly subject to 
the review of the Court of Session. Judgments 
of the Court of Session may be appealed against 
to the House of Lords. The judges are appointed 
by the Crown ad vitam aut culpam. 

Sester'tius, an ancient Roman silver coin 
worth 2| asses. The sestertius was the fourth 
part of a denarius, and was worth about 2d. 
sterling. 

Set-off, in English law, the right which a 
defendant in an action has to set against the 
demand of the plaintiff any claim which he has 
against the plaintiff. The claim set-off need not 
be in any way connected with the demand of 
the plaintiff, but it must be liquidated and en- 
forceable at law, and it must not have arisen 
since the commencement of the action. The 
right is entirely statutory, and was first given by 
the Act, 2 Geo. II, c. 22, s. 13. The similar 
right existing in Scots law is known as com- 
pensation (q.v.). 

Setter, a breed of dogs, so named from their 
habit of crouching or ‘ setting ’ on scenting game. 
The distinct races are the English, Irish, and 
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Gordon setters. The first has soft silky hair 
without curl, and considerable feather fringing 
both fore and hind legs; colour variable, black- 
and-white, orange-and-white, liver-and-white, 
&c.; outline elegant; prominent forehead; long, 
wide nose; ears smaller than a pointer’s, with 
some silky hair; eyes animated and intelligent; 
chest deep rather than wide. The Gordon setter 
VOL. X. 


is black-and-tan, with some features of the collie 
and the bloodhound; the Irish setter is of a rich 
chestnut colour. 

Settlement, in law, (1) a deed by which 
property is settled; specially the general will or 
disposition by which a person regulates the 
disposal of his property, usually through the 
medium of trustees, and for the benefit of a wife, 
children, or other relatives; or the disposition 
of property at marriage in favour of a wife. (2) 
Legal residence or establishment of a person in a 
particular parish, town, or locality, which en- 
titles him to maintenance if a pauper, and sub- 
jects the parish or town to his support. The 
primd facie settlement of a pauper is the place of 
his birth, and this remains his settlement until 
he has acquired another settlement, which may 
happen in England in any of the following ways: 
A legitimate child under parental authority 
may acquire a new settlement by a change of 
settlement on the part of his father, or after his 
father’s death on the part of his mother. An 
illegitimate child, however, follows the settlement 
of his mother up to sixteen years of age, or until 
he acquires another for himself. A married woman 
takes the settlement of her husband, and retains 
it after his death. A settlement may also be 
acquired by renting for at least one whole year 
a tenement of the value of at least £10, and 
paying the poor-rate, and residing in the parish 
in which the tenement is situated for at least 
forty days; or by being apprenticed and residing 
during such apprenticeship for at least forty 
days in any parish. Finally, a settlement may 
be acquired by residence for one year in another 
parish than that in which one was born. The 
Scottish law of settlement requires a person 
to have resided three years in another parish 
than that in which he was born before he can 
acquire a settlement in such other parish. See 
Poor and Poor Laws. 

Setu'bal, or St. Ubes, a seaport of Portugal, 
on the Bay of Setubal, at the mouth of the 
estuary of the Sado; served by rail from Pinhal 
Novo. It exports lemons, olives, oil, wine, and 
great quantities of salt. Pop. 80,000. 

Sevenoaks, an urban district and market 
town of Kent, England. There is a grammar- 
school dating from 1432. Pop. 9300. 

Seven Sleepers, seven Christian youths of 
Ephesus who, according to an old legend, were 
condemned to be buried alive in a cave during 
the Decian persecution (a.d. 250). Nearly 200 
years afterwards a herdsman accidentally found 
his way into the cave, and the sleepers awoke. 
One of them was sent to the city to buy bread, 
and was astonished to find the cross displayed 
over the city gates. On tendering a coin of the 
time of Decius for the bread which he bought, 
he was arrested, and taken before the authorities 
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to explain his possession of such ancient money* 
He told his story, and led his accusers to the cave, 
where his companions were found. The Emperor 
Theodosius II at once went to see the strange 
wonder, and was told by the youths that God h^ 
brought them to life again to confirm his faith 
in the resurrection of the dead. Having delivered 
their message, they again fell asleep. A fhll 
account of the legend is given by Gibbon in his 
Decline and Fall of the Baman Empire^ chapter 
xxxiii. — Cf. S. Baring-Gould, Curious Myths of 
the Middle Ages, 

Seven Wise Masters, the title of a collection 
of early Oriental tales which had a wide currency 
during the Middle Ages. All the stories are con- 
nected with the fate of a king's son, and are 
somewhat similar to the tales in the Arabian 
Nights (q.v.). 

Seven Wise Men, or Seven Sages of Greece. 
As generally set down they were Periander of 
Corinth, Pittacus of Mitylene, Thales of Miletus, 
Solon of Athens, Bias of Priene, Chilo of Sparta, 
andCleobQlusofLindus. Maxims of prudence and 
elementary morality are regarded as embodying 
a summary of their wisdom. Among these 
maxims are, ‘ Know thyself ’, ‘ Nothing in excess % 
* Consider the end ’, &c. 

Seven Wonders of the World, an old des- 
ignation of seven monuments, remarkable for 
their splendour or magnitude, generally said to 
have b^n: the p 3 rramids of Egypt, the walls and 
hanging gardens of Babylon, the temple of Diana 
at Ephesus, the statue of the Olympian Zeus at 
Athens, the Mausoleum at Halicarnassus, the 
Colossus of Rhodes, and the Pharos or light-house 
of Alexandria. 

Seven Years* War. The Seven Years* War 
of 1756-68 was largely the result of the ambition 
of the Empress Maria Theresa to regain Silesia, 
the greater part of which had been taken from 
Austria by Prussia in the preceding European 
conflict. The French, who had been allied with 
Prussia, were jealous of the success of their ally, 
and began to discuss an alliance with their 
traditional enemy, Austria. A treaty between 
Frederick II of Prussia, and Great Britain, gave 
the French Government a strong argument in 
favour of an Austrian alliance, and in May, 1756, 
France and Austria made the Treaty of Versailles. 
This ‘ Diplomatic Revolution ’, which regrouped 
the Powers of Europe, was immediately followed 
by the outbreak of war between Great Britain 
and Prussia on the one hand, and France and 
Austria on the other, but, while Prussia had to 
fight Austria, and afterwards Russia, the effort 
of Great Britain was directed almost entirely 
against France, and the chief events were in 
India and North America and on the seas. 
(See India; Canada% Chatham; Clive; Woffe,) 
In the campaign of 1756 Frederick made a suc- 


cessful invasion of Saxony, whose Elector would 
not promise neutrality, and he treated the 
country as a conquered province. Russia, under 
the Empress Elizabeth, joined France and 
Austria, and in the summer of 1757 Frederick, 
who had invaded Bohemia and won the battle 
of Prague, was defeated (June) at Kolin and 
forced to retreat. In the following month the 
Duke of Cumberland, the victor of Culloden, 
who was in command of a Hanoverian army, was 
defeated at Hastenbeck, and led his army mto 
so dangerous a position that he made the Con- 
vention of Kloster Seven, by which his force was 
to remain out of action for the rest of the war. 
The agreement made Hanover defenceless against 
the French, to whom it opened the road to Berlin, 
and after the French general, trusting to the 
Convention, had moved away, George II re- 
pudiated Cumberland's agreement. Frederick 
himself retrieved the situation. In November he 
defeated the French at Rossbach and prevented 
them from entering Saxony, and in December 
he crushed the Austrians at Leuthen and re- 
covered Silesia, which they had occupied. In 
1758 the Hanoverian army, under Ferdinand 
of Brunsivick, held its own in the west, but 
Frederick's invasion of Bohemia was stopped by 
the necessity of meeting a Russian invasion of 
Brandenburg. He defeated the Russians at 
Zomdorf (August), but the Austrians, under 
Marshal Daun, attacked the Prussians in Saxony, 
whither Frederick at once marched. He was 
defeated at Hochkirch (October), but retained 
possession of Saxony. 

The year 1759 brought misfortunes to Prussia 
in the east and in Saxony, where, after the battle 
of Kunersdorf (August), Frederick lost Dresden, 
but in the same month Brunswick, with the help 
of British troops, won a great victory over the 
French at Minden, which saved Hanover. 
Frederick’s resources were failing, and in June, 
1760, a Prussian army was defeated at Landshut, 
in Silesia, which was held by two Austrian armies. 
Frederick, who had been engaged in an unsuc- 
cessful siege of Dresden, crushed one of these 
armies at Liegnitz (August) and prevented a 
junction with a Russian force which had also 
entered Silesia. But Austrians and Russians 
invaded Prussia and sacked Berlin, and the 
Austrians were recovering Saxony. Frederick 
again retrieved an almost desperate situation by 
defeating the Austrians under Daun at Torgau, 
in Silesia, and driving them into Saxony, where 
they retreated to Dresden, leaving the greater 
part of Saxony in Frederick's hands. The year 
1761 was all but fatal to Prussia. Brunswick held 
the French in the west, and Frederick met with 
no disaster during the summer, but in October 
Silesia was occupied by the Austro-Russians, and 
Easssm Pomerania by the Russians. Not less 
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serious than these milit^ disasters was the fall 
of Pitt and the formation of the ministry of 
Bute in Great Britain, and the threatened with- 
drawal of the subsidies which had financed the 
Prussian armies, largely composed of foreign 
mercenaries. At the end of 1761 Frederick 
himself said that he was lost unless fortune 
worked a miracle in his favour. On 5th Jan., 
1762, his great enemy, the Empress Elizabeth, 
died, and her successor, Peter III, not only made 
peace with Frederick and restored the territory 
occupied by the Russians, but actually sent 
troops to help him against the Austrians. Peter 
was forced to abdicate in July, but his short 
reign had saved Frederick. Sweden, which had 
joined the coalition against Prussia, also made 
peace. Austria was exhausted, and Frederick 
could face the withdrawal of the British sub- 
sidies and the negotiation of a separate treaty 
between Great Britain and France. He won his 
last victory at Burkersdorf, in Silesia, in July, 
and recovered most of the province, and his 
brother, Prince Henry, won the battle of Freiburg, 
in Saxony. A truce was followed by the Peace 
of Hubertsburg between Prussia and Austria 
(Feb., 1763), on the basis of a restoration of the 
statm quo, Frederick restoring Saxony, and Austria 
evacuating Glatz, in Prussian Silesia. The Treaty 
of Paris between Great Britain, France, and 
Spain (which had entered the war in accordance 
with the Third Family Compact in 1761-2) was 
signed on the same day — ^the treaty by which 
Great Britain gained Canada and several West 
Indian islands and secured predominance in 
India. France and Prussia had never declared 
war on each other, though French and Prussians 
had fought at Rosbach, and no treaty was 
therefore necessary, but, in the preliminaries 
of the Treaty of Paris, the French undertook to 
evacuate the Prussian possessions which they 
had occupied in the Rhineland. — Bibliography: 
C. T. Atkinson, History of Germany in the 18th 
Century, F. W. Longman, Frederick the Great 
and the Seven Years* War*, T. Carlyle, Frederick 
the Great. 

Severn, the second largest river in England, 
formed by the imion of two small streams which 
rise in Mount Plynlymmon, Montgomeryshire. 
It flows through Montgomeryshire, Shropshire, 
Worcestershire, and Gloucestershire, passing the 
towns of Newton, Welshpool, Shrewsbury, 
Worcester, Tewkesbury, Gloucester, and Bristol, 
and after a circuitous southerly course of about 
210 miles falls into the Bristol Channel. It receives 
the Tern, Upper Avon, and Lower Avon on the 
left, and the Teme and Wye on the right. Below 
Gloucester especially, banks are required to 
protect the adjacent lands from the bore, which 
not infrequently attains a height of 9 feet. A 
railway tunnel miles long has been driven 
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below the river from near Avonmouth, in 
Gloucestershire, across to Monmouthshire, and 
a railway bridge 8581 feet long crosses the river 
at Sharpness higher up. 

Seve'rus, Lucius Septimius, Roman emperor, 
born near Leptis, in Africa, of a noble family, 
A.D. 146, died at York a.d. 211. Under Corn- 
modus he commanded the legions in Pannonia, 
and on the murder of Pertinax in March, 1 93, was 
proclaimed emperor by his troops. Severus 
accordingly marched to Rome to subdue the 
partisans of Didius Julianus, who was, however, 
soon assassinated by his own soldiers. Severus 
then marched to the East against Pescemiius 
Niger, who had also been elected emperor by a 
powerful army. After many obstinate battles 
Niger was routed on the plains of Issus (a.d. 194). 
Severus then returned to Rome, and attempted 
to assassinate his rival, Albinus, commander of 
the Roman forces in Britain, by his emissaries, 
but when this had failed of success, he met him 
in battle on the plains of Gaul, near Lyons 
(Feb., 197), and was again victorious. Severus, 
with his two sons, Caracalla and Geta, now 
marched to the East to repel an invasion of the 
Parthians, and subjugated Seleucia, Babylon, 
and Ctcsiphon. After subduing an insurrection 
in Britain, and building a stone wall from the 
Tyne to the Solway Firth as a defence against 
the incursions of the Caledonians, he died at 
York. 

Severus, Wall of. See Boman Roads and 
Walls. 

S^vign6 (sa-ven-yft), Marie de Rabutin- 
Chantal, Marquise de, French writer, born in 
1626, died in 1696. In 1644 she married the 
Marquis de S^vign^, who was killed in a duel 
in 1651, leaving her the mother of a son and a 
daughter. In 1669 her daughter, to whom she 
was extremely attached, married the Comte de 
Grignan, and shortly afterwards accompanied 
her husband to Provence. A seven years’ 
separation from her daughter gave rise to the 
greater part of the Letters which have gained 
Madame de S^vign^ so much reputation. They 
are models of the epistolary style, perfectly 
natural from their expression, lively sentiment 
and description, and a playfulness which gives 
grace and interest to trifles. The first edition of 
her Letters (which were never intended for 
publication) appeared at The Hague in 1726. 
— ^Bibliography: Sainte-Beuve, Portraits de 
femmes; A. J. Thackeray Ritchie, Madame de 
S^vign^; Janet Aldis, Mme de Sivigni, Queen of 
Letter Writers. 

Sevilla, an inland province of Southern Spain. 
In general, it consists of fertile plains, producing 
cereals, seeds, vegetables, oranges, and other 
fruits; wine, oil, and tobacco. Large numbers 
of horses are reared. The chief river is the 
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Guadalquivir. Minerals include iron, silver, lead, 
and copper. The chief exports are wheat, barl^, 
oranges, oil, wool, and copper. Area, 5428 sq« 
miles; pop. 626,920. 

Sevilla, or Seville, a city and archiepisoopal 
see of Andalusia, Spain, capital of the province 
of Sevilla. The principal building is the Gothic 
cathedral, begun in 1402 and finished in 1506. 
Attached to it is the famous Moorish Giralda. 
This tower is capped by a dome bearing a bronze 
figure of Faith; height, 808 feet. There is a 
Roman aqueduct (410 arches), a university, a 
library founded by the youngest son of Columbus, 
and a collection of pictures by Murillo, in his 
own house. The manufactures include silks, 
hemp goods, porcelain, soap, cork, chocolate, 
leather, and especially tobacco and cigars. The 
river is navigable for vessels of considerable 
size up to the city; a good trade is carried on, 
large quantities of oranges, iron ore, lead and 
lead ore, zinc ore, copper pyrites, and corks 
being exported, largely in British bottoms. 

Sevilla is one of the most ancient cities of 
Spain, and was known to the Phoenicians as 
Sephala. Julius Csesar gave it the title of Julia 
Romula. It was the residence of the Gothic 
kings before they moved to Toledo in the sixth 
century. It surrendered to the Moors in a.d. 712, 
and remained in their possession till 1248, when 
Ferdinand III, King of Castile, after a year’s 
siege, forced Sevilla to open its gates to him. At 
this time it is said to have contained 600,000 
inhabitants; and upon the capitulation 300,000 
Moors abandoned the city. After the discovery 
of America it became the centre of the com- 
merce of the New World, and was very flourish- 
ing; but the superior advantages of the port of 
Cadiz induced the Government to order the 
galleons to be stationed at the latter place, and 
from that time it declined. In 1810 the city 
surrendered to Soult, but in 1812 was retaken 
by the British. In 1848 it was besieged for nine 
days, and capitulated to Espartero. The remains 
of Columbus were transferred to the cathedral 
from Havana in 1899. Velasquez and Murillo 
were natives of Sevilla. Pop. 150,680. 

S4vres, a town of Prance, in the department 
of Seine-et-Oise, near St. Cloud, on the Seine, 
the home of the French porcelain industry. The 
porcelain of Sfevres is unrivalled for brilliancy of 
colour and delicacy of execution. Down to 1769 
the Sfevres chinaware was of soft porcelain alone, 
and is known as Old Sh}re8; now it is of hard 
porcelain. The national factory has been State 
property since 1759. Pop. 8000. 

Sevres, Deux, a department of France, 
bounded by Maine-et-Loire, Vienne, Charente, 
Charente-Inf4rieure, and Vendee; area, 2887 sq. 
miles. A branch of the Cevennes traverses the 
department from south-east to north-west. 


164 SEWAGE 

Cereals, leguminous crops, and hops are grown. 
Viticulture and forestry are carried on. Minerals 
include iron and limestone. The principal manu- 
factures are linen and cotton goods, serge, 
flannel, woollen hosiery, and gloves. The capital 
is Niort. Pop. 810,060. 

Sevres, Treaty of, a peace treaty between 
the Allies and Turkey, completed on 10th Aug., 
1920. Its provisions included the cession of 
Thrace, excepting the Sanjak of Chatalja, and 
Constantinople to Greece, and the transfer to 
the Greek Government of sovereign rights over 
a special area around Smyrna. Certain ^gean 
islands were also ceded to Greece; the Hejaz 
was recognized as independent; the protectorate 
by Britain over Egypt, the Sudan, and Cyprus was 
recognized; Kurdistan became practically autono- 
mous; Armenia was constituted a free, indepen- 
dent state; and all Turkish rights over Morocco, 
Tunisia, Libya, and the Dodecanese were sur- 
rendered. The Straits, including the Bosporus, 
Sea of Marmara, and the Dardanelles, were to 
be opened to free navigation at all times by 
all military and commercial air-craft, or naval 
or mercantile vessels, without distinction of 
flag. Certain clauses related to the protection of 
minorities in Turkey and the limitation of 
Turkish armaments, and there were also financial 
and economic clauses. The Treaty of Sevres was 
modified by Mustafa Kemal’s campaign, and by 
the Conferences of Mudania and Lausanne during 
1922 and 1923. 

Sewage. Sewers , — ^At the outset the convey- 
ance of sewage from buildings is effected by a 
system of private drains that simply carry for- 
ward the liquid waste-matters from the various 
points of discharge into the street sewers. 
Through the latter the flow of the sewage con- 
tinues until the point is reached where it is 
either discharged in its crude state into some 
watercourse, or, as is more generally the case, 
subjected to some form of treatment before 
being finally discharged into a river or stream. 
In many instances the purification of sewage 
is made compulsory, but there are many dis- 
tricts that have not yet introduced sewage- 
purification schemes. 

Sewage PurificaHon: Natural Methods , — ^The 
simplest method of sewage purification is to 
discharge the sewage in regulated volumes over 
suitable areas of land, when nature will carry 
out the purifying process. The soil is teeming 
with minute forms of life, and these organisms 
carry out this beneficent work in their own 
way. This mode of treatment is known as 
sewage irrigation, where crops are grown upon 
land that is periodically flooded with sewage. 
Treatment by irrigation, however, is not often 
practicable, owing to the difficulty of acquiring 
land of the right kind in suitable situations, and 
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of sufficient area. '!l^eTe are also difficulties 
associated with the working of sewage farms, 
with the result that artificial methods of puri- 
fication are chiefly resorted to, both in the case 
of large and of small schemes. 

Artificial Methods, — ^All artificial methods of 
sewage purification require a much smaller area 
of land than the natural process indicated above. 
From an engineering standpoint there are fewer 
limitations in the case of artificial methods, and 
almost any kind of land will do, provided it is 
suitably located and of sufficient size. The most 
widely adopted systems are those which involve 
some form of preliminary tank treatment, after 
which the sewage is made to flow through bio- 
logical filters. 

Chemical Treatment and Artificial Filtration , — 
In a large scheme, the sewage at the outset is 
discharged into a main catch-pit, where the 
heavier solids accumulate, whilst rough bar 
screens intercept the grosser floating matter. 
Smaller particles of insoluble matter are fre- 
quently intercepted by special forms of screens 
arranged in duplicate, so that one set may be 
in operation whilst the other set is being cleansed. 
For removing the heavier solid matter from the 
catch-pit, travelling dredgers are frequently used. 
From the catch-pit the sewage flowtJ along 
channels to large precipitation tanks, whilst 
into these channels chemical reagents (such as 
milk of lime, sulphate of iron, &c.) are intro- 
duced to aid the sludge to settle out of the 
sewage as it flows through the tanks. From 
the chemical precipitation tanks the sewage is 
distributed in different ways over biological 
filters before being finally discharged into the 
nearest watercourse. The sludge from the pre- 
cipitation tanks is disposed of either by barging 
it out to sea and dumping it there, or pressing 
it into the form of cake and selling it, or trying 
to sell it, as artificial manure. 

Septic^tank Treatment and Artificial Filters , — 
In this process the preliminary treatment is car- 
ried out in a septic tank (a cesspool of special 
construction and form), where liquefaction of the 
organic solids takes place. The effluent from the 
tank is afterwards passed through biological 
filters, as in the previous case, and finally dis- 
charged into any adjacent river or watercourse. 

Septic-tank and Contact-bed Treatment, — ^This 
is one of the early artificial processes of sewage 
purification. Preliminary treatment by septic 
tanks is carried out as previously described, 
but instead of passing the effluent downwards 
through biological filters, the contact beds are 
flooded with sewage, and the latter kept in con- 
tact with the medium with which they are 
charged for about two hours. After the period 
of contact, the sewage effluent is discharged 
into any available stream, and the beds left 


to aerate for a few hours. The purifying process 
of contact beds is due to the action of bacteria 
and low forms of life, as in the case of biological 
filters. Contact beds are operated in cycles, that 
is, a period is allowed them in which to fill; 
another period for remaining full; another period 
in which to empty; and the last period for the 
aeration of the medium of which the body of 
the bed is composed. 

Activated-sliidge Process, — ^The modem ten- 
dency in sewage-purification work is in the 
direction of concentrative methods, and the 
activated-sludge process is typical of this form 
of development. 

In the activated-sludge process the sewage 
first flows into a chamber or tank in which the 
mineral or irreducible matter is intercepted. 
After leaving the grit-chamber, the sewage flows 
along special channels of considerable length, 
during which passage it is agitated either by 
revolving paddles that are fixed in the channels, 
or by means of compressed air flowing through 
perforated pipes or nozzles fixed along the bottom 
of the channels. After leaving the channels (which 
are arranged in the form of bays), the scfwage 
flows into humus tanks of considerable depth, the 
sewage inlets to these being submerged, whilst 
the effluent is discharged at surface outlets. 

At the present stage of development it is 
considered that further purification by the aid 
of biological filters is not required after the 
effluent has left the humus tanks. 

Seward (sti'ard), Anna, bora 1747, died at 
Lichfield, where most of her life was spent, 
1800. She was intimate with Erasmus Darwin, 
and gained an unaccountable reputation as a 
poet. 

Seward, William Henry, American statesman, 
born 1801, died 1872. In 1838 and 1840 he was 
chosen Governor of New York, and in 1849 was 
elected to a seat in the United States Senate. 
He strongly opposed the extension of slavery. 
In 1860 he was a candidate for the presidency, 
but Lincoln was elected, and nominated Seward 
as Secretary of State for Foreign Affairs. He 
was dangerously wounded in April, 1865, when 
Lincoln was assassinated, but recovered and 
fulfilled the same office under Lincoln's successor, 
Andrew Johnson. He resigned his post on the 
accession of President Grant in 1869. 

Sewellel (Haplodon rufus), a small rodent 
of North America, inhabiting California, Oregon, 
&c. It is about 12 inches long, and is allied to the 
beavers and also to the marmots. 

Sewing-machines. The replacement of hand 
labour in sewing has attracted the attention of 
inventors from the end of the eighteenth century. 
The earlier machines used hooked needles, which 
were passed through the fabric and caught the 
threads, which were then drawn through the 
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material. Such arrangements proved very un- 
satisfactory, as the strands of the cloth were 
caught by the hooks. About the same time 
machines were patented which had needles with 
an eye in the middle and points at each end. 
Pincers were used in these models to grip the 
needle above and below the fabric alternately. 

In 1830 Thimmonier and Ferrand devised 
machines which produced what is termed chain 
stitching. The disadvantage of this system was 
that if the end of the thread was pulled the 
whole of the seam became undone. 

Elias Howe, a poor American mechanic, 
designed the first satisfactory and practical 
sewing-machine, and patented his invention in 
1841. In this machine two threads were em- 
ployed, one passing from the reel through the 
eye of the needle, and the other being obtained 
from a small shuttle. The stitches were firmly 
locked, and the disadvantages of the old-style 
chain stitch entirely overcome. This principle 
has been adhered to in most of the later machines, 
but many improvements in detail have been 
effected. 

I. M. Singer, an American, devised a machine 
in 1854 in which the attempt to get over the 
disadvantages of the chain stitch was made by 
tying a knot in the thread after every eighth 
stitch. 

The present-day sewing-machine is the out- 
come of the work of many inventors; in fact the 
sewing-machine has proved one of the most 
popular fields for inventors. Appliances for the 
effecting of the suitable stitches for hemming, 
plaiting, cording, braiding, tucking, ruffling, and 
many other processes are now available for use 
on the standard machines of commerce. The 
motion for the mechanism is obtained from 
turning by hand, the foot-working of a treadle 
with a crank and connecting-rod mechanism, or 
by the drive from an electric motor, either direct 
or through the medium of shafting. 

The manufacture of sewing-machines was one 
of the first processes to which repetition working 
was applied in engineering. The parts are all 
standardized, and many of the operations are 
performed with the assistance of jigs (q.v,). The 
manufacturing costs have been considerably 
reduced in this way, and the natural result has 
been the universal employment of machines for 
all classes of sewing work. The detail construc- 
tion and operation of each machine is described 
in the handbooks supplied by the manufacturing 
companies. 

Sex Dlsqualificatioii (Removal) Act. The 
Reform Act of 1918 (8 Geo. V, c. 64) gave to 
women a large measure of enfranchisement; the 
Act 8 and 9 Geo. V, c. 47 admitted them to 
membership of the House of Commons; and on 
28rd Dec., 1919, there passed into law the Sex 


Disqualification (Removal) Act, which provided 
(Section 1) that a person should not be disquali- 
fied by sex or marriage from the exercise of any 
public frmction, or from being appointed to or 
holding any civil or judicial office or post, or 
from entering or assuming or carrying on any 
civil profession or vocation, or for admission to 
any incorporated society (whether incorporated 
by Royal Charter or otherwise), and should not 
be exempted by sex or marriage from the liability 
to serve as a juror. There are, however, two 
provisos to this section of the Act, namely: (1) 
there may be reserved to men such posts in the 
civil service in any of the British possessions 
overseas or in any foreign country as His Majesty 
by Order in Council may provide; and (2) a 
judge may order that a jury be composed of men 
alone or of women alone as the case may require, 
or may exempt a woman from service on a jury 
in respect of any case by reason of the nature of 
the evidence to be given or the issues to be tried. 
Section 2 of the Act provides for the admission 
of women as solicitors; while Section 8 gives 
power to university authorities to admit women 
to membership, or to any degree, right, or privi- 
lege, notwithstanding anything in the statutes 
or charter of such university. Lastly, Section 4 
provides that any enactment, Order in Council, 
Royal Charter, or provision, so far as incon- 
sistent with the provisions of the Act, shall cease 
to have effect. 

Thus women, if duly qualified, have the right 
equally with men to be judges, justices of the 
peace, members of the House of Commons, 
barristers, solicitors, and jurors. But military 
and ecclesiastical offices are still closed to women, 
and the House of Lords jealously guards its 
ancient privileges, a petition by Lady Rhondda 
for authority to take her seat being refused in 
1922 by the Committee for Privileges. 

Sextant, an instrument for measuring angles, 
chiefly used for taking altitudes (q.v.) at sea. 
In the diagram (fig. 1) the sextant is seen to con- 
sist of a sector of a circle pq, rather more than 
a sixth of the circumference (whence the name 
sextant). Pivoted at c, the centre of the circle, 
is a brass index-arm ia, with a vernier v at its 
outer end. Mounted rigidly at c on this arm, 
with its face perpendicular to the plane of the 
circle and in the centre-line of ia, is a plane 
mirror i, called the index-glass. The vernier 
moves along the scale of angles engraved on fq. 
The scale is numbered from q towards p from 
0° to 120° or farther, h is another plane mirror 
facing o, with only the lower half silvered, as 
shown in elevation at k. This is called the hori- 
zon-glass, and is fixed so as to be parallel to i 
when the vernier is at zero. At o is a ring into 
which a telescope may be fixed. When the 
altitude of a star is to be taken, the sextant is 
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held vertically, and arm ia turned until 
the image of the star, formed by successive 
reflections from i and h, is seen on the horizon, 
which is visible through the unsilvered part of 





H. On land an artificial horizon (q.v.) may be 
used. The altitude of the star is easily shown 
from the law of reflection (see Light) to be twice 
the angle through which the arm ia has been 
turned from the zero position. 



Sextus Empiricus, Greek ph 3 rsician and 
philosopher, who flourished in the first half of 
the third century a.d. As a philosopher he was 
the greatest of the later sceptics. We have two 
works by him, written in Greek, one, entitled 
Outlines of Pyrrhonism, explains the method of 
Pyrrho; the other, entitled Against the Mathe* 
moHdans, is an attempt to apply that method 


to all the prevailing philosophical systems and 
other branches of knowledge. 

Sexual Selection, the term used by Charles 
Darwin for his brilliant suggestion in explanation 
of the meaning of the secondary sexual characters 
and the part they play in the processes of repro- 
duction and evolution. More than two-thirds 
(part ii) of The Descent of Man, and SeUcHon in 
Relation to Sex (1871) is devoted to the dis- 
cussion of the secondary title, which Darwin 
himself shortened to the phrase sexual selection. 
At the present time, misrepresentation of Dar- 
win’s views is so widespread that it is desirable 
to quote his own words in elucidation of his own 
theory. “ With animals which have their sexes 
separated, the males necessarily differ ft’om the 
females in their organs of reproduction; and 
these are the primary sexual characters. But 
the sexes often differ in what Hunter has called 
secondary sexual characters, which are not 
directly connected with the act of reproduction.’* 
Sexual selection “ depends on the advantage 
which certain individuals have over others of 
the same sex and species solely in respect of 
reproduction “ When the two sexes follow 
exactly the same habits of life, and the male has 
the sensory, or locomotive organs, more highly 
developed than those of the female, it may be 
that the perfection of these is indispensable to 
the male for finding the female; but, in the vast 
majority of cases, they serve only to give one 
male an advantage over another. Since in 
such cases the males have acquired their present 
structure, not from being better fitted to survive 
in the struggle for existence, but from having 
gained an advantage over other males, and from 
having transmitted this advantage to their male 
offspring alone, sexual selection must here have 
come into action. It was the importance of this 
distinction which led me to designate this form 
of selection as Sexual Selection.” After referring 
to the animals in which the males have acuter 
senses than the females, to enable them the 
more readily to find the latter, or are quicker 
in their movements so that in pursuit they can 
overtake the females, or are provided with pre- 
hensile organs so that they can seize and hold 
them, Darwin goes on to say: “ There are many 
other structures and instincts which must have 
been developed through sexual selection — such 
as the weapons of offence and the means of de- 
fence of the males, for fighting with and driving 
away their rivals — ^their courage and pugnacity 
— ^their various ornaments — ^their contrivances 
for producing vocal or instrumental music — 
and their glands for emitting odours, most of 
these latter structures serving only to allure or 
excite the female. It is clear that these characters 
are the result of sexual and not of ordinary 
selection, since unarmed, unornamented, or un- 
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attractive males would succeed equally well in 
the battle for life and in leaving a numerous 
progeny, but for the presence of better endowed 
males.** 

Darwin*s brilliant theory undoubtedly offers 
an explanation of a vast number of biological 
facts which were incomprehensible before 1871; 
and even now, it cannot be denied that his 
suggestion is the only one which offers a reason- 
able interpretation of the facts. — Cf. E. S. 
Goodrich, The Evolution of Living Organisms. 

Seychelles (sft-sher), a group of about ninety 
islands and islets in the Indian Ocean, ranging 
between lat. 8° 40' and 5° 85' s., and long. 55° 15' 
and 56° E. They were first occupied by the 
French, and were ceded to the British in 1814. 
The settlers are mostly of French extraction. 
The largest island is Mah^ (55^ sq. miles); others 
are: Praslin, Silhouette, Curieuse, F^licit^, and 
La Digue; dependencies are: the Cosmoledos, 
Providence I., Astove I., Assumption I., Aldabra 
I., Coetivy, Farquhar Islands, Flat I., the Amiran- 
tes, St. Fran9ois, St. Pierre, &c. Coco-nuts, 
cotton, coffee, cocoa, vanilla, tobacco, maize, 
rice, and the cinnamon tree (for oil) are culti- 
vated; and coco-nut oil, soap, vanilla, tortoise- 
shell, coffee, cocoa, and guano are exported. 
Phosphates are worked in places. The capital is 
Victoria, a coaling-station with a good harbour. 
Pop. 24,500. 

Seymour (se'mur), the name of a noble 
English family of Norman origin. Their name is 
corrupted from St. Maur, which was their seat 
in Normandy. They acquired lands in Mon- 
mouthshire in the thirteenth century, and early in 
the fifteenth century acquired others in Somerset- 
shire. The first conspicuous member of this family. 
Sir John Seymour, was the father of the third 
wife of Henry VIII (q.v.), and of Edward 
Seymour, who, on his sister*s marriage in 1586, 
was raised to the peerage as Viscount Beauchamp, 
and subsequently became Earl of Hertford and 
Duke of Somerset. (See Edward VI.) Somerset 
was arrested in Oct., 1551, on a charge of treason- 
able designs against the lives of some of the Privy 
Councillors. He was tried, and beheaded on 
Tower Hill in Jan., 1552. — His brother, Thomas, 
Lord Seymour of Sudeley, was made a peer and 
Lord High Admiral of England by the Protector. 
Ho married Catherine Parr, widow of Henry 
VIII, and was continually plotting against his 
brother. In 1548 he was attainted of treason, and 
ho was executed in 1549. — ^The eldest son of the 
Protector was created by Elizabeth Earl of 
Hertford, and the grandson of this Earl of Hert- 
ford, having distinguished himself in the Royalist 
cause, obtained in his favour the revival of the 
title of Duke of Somerset in 1660. — Cf. A. A. 
Locke, The Seymour Family. 

Sfu, a seaport-town of Tunisia, on the Gulf 


of Gabes; served by railway to Tunis. It exports 
large quantities of fruit, wool, sponges, phos- 
phate, esparto, &c. Pop. 40,000. 

Shabats, a town of Serbia, Yugo-Slavia, on 
the Save. There is a school of agriculture, and a 
weekly market for live-stock, cheese, and grain. 
Shabats was twice entered by the Austrians in 
1914 (European War), and evacuated on both 
occasions; they again took possession in Sept., 
1915, and retired in Nov., 1918. Pop. 15,000. 

Shackleton, Sir Ernest Henry, British polar 
explorer, bom in Ireland in 1874, died in 1922. 
As a mercantile-marine officer he joined Scott’s 
National Antarctic Expedition of 1901 (JDis- 
covery), and from 1907 to 1909 he commanded 
the British Antarctic Expedition (Nimrod), 
penetrating to wdthin 97 miles of the South 
Pole. On his return he was knighted and made 
c.v.o. From 1914 to 1917 he commanded the 
Endurance expedition, and was Director of 
Equipment and Transport in North Russia, 
1918-9. In Sept., 1921, he sailed in command 
of the Shackleton-Rowett Expedition (Qmst), 
and succumbed to an attack of angina pectoris 
on 5th Jan., 1922. He was buried in South 
Georgia. His published works include Heart of 
the Antarctic and South. 

Shad, a name of several fishes of the family 
Clupeidac or herrings, and including two British 
species, the common or allice shad (Clupea alosa) 
and the twaite shad (C. finta). The common shad 
inhabits the sea near the mouths of large rivers, 
which it ascends in spring to spawn. Its colour 
is a dark-blue above, with brown and greenish 
lustres, the under parts being white. The twaite 
shad is about a half less than the common species, 
and weighs on an average about 2 lb. A wide- 
spread American species (C. sapidissima), varying 
in weight from 4 to 12 lb., is an important food 
fish. 

Shaddock (Citrus decum&na), sometimes called 
pompelmoose or pomelo, a large species of orange, 
attaining the diameter of 7 or 8 inches, with a 
white, thick, spongy, and bitter rind, and a red 
or white pulp of a sweet taste, mingled with 
acidity. It is a native of China and Japan. 

Shadwell, Thomas, English dramatist, born 
about 1642, died in 1692. Educated at Cam- 
bridge, he studied the law for some time at the 
Middle Temple, and then visited the Continent. 
On the recommendation of the Earl of Dorset 
he was created Poet Laureate in the place of 
Dryden, whose bitter enmity against Shadwell 
found expression in his severe satire of Mac 
Fkeknoe, Shadwell is also the Og of Absalom and 
Achitophel. 

Shaftesbury, Anthony Ashley Cooper, first 
Earl of, English statesman, bom in 1621, died 
in 1688. He succeeded to a baronetcy on the 
death of his father in 1681. After leaving Exeter 
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College, Oxford, he studj^d law at Lincoln’s Inn, 
and was chosen representative for Tewkesbury 
in 1640. At the commencement of the Civil War 
he supported the Royal cause, but advised mutual 
concession. Finding that in consequence of this 
opinion he was distrusted by the court, he joined 
the Parliament, and received command of its 
forces in Dorsetshire. After the deposition of 
Richard Cromwell he aided the restoration of 
Charles II with all his influence, and in 1661 was 
created Baron Ashley, and appointed Chancellor 
of the Exchequer and a Lord of the Treasury. 
He afterwards became a member of the ob- 
noxious Cabal. In 1672 he was created Earl of 
Shaftesbury and Lord High Chancellor. His 
conduct on the bench was able and impartial, 
but he was deprived of office, probably through 
the influence of the Duke of York; and he at 
once became one of the most powerful leaders 
of the opposition. In 1678 he took a prominent 
part in the attacks on Catholics during the 
Popish Plot scare. In 1679 he became President 
of the Council, and the same year was instru- 
mental in passing the Habeas Corpus Act. In 
1681 he was indicted for high treason but ac- 
quitted. He entered into the plots of the Mon- 
mouth party and had to fly to Holland, where he 
died. He is the Achitophel of Dryden’s iamous 
satire. — Cf. W. D. Christie, Life of Shaftesbury 
(2 vols.). 

Shaftesbury, Anthony Ashley Cooper, third 
Earl of, grandson of the preceding, English 
philosopher and moral writer, born 1671, died 
1713. In 1708-9 he published several works of 
a philosophical character, among others a Letter 
on Enthusi&sin and an Inquiry concerning Virtue 
or Merit, His writings were collected and pub- 
lished together under the title of Characteristics 
of Men, Manners, Opinions, and Times* In 1716 
and 1721 collections of his correspondence were 
published. In all his works LoM Shaftesbury 
showed himself a firm believer in the ftindamental 
doctrines of natural religion; but, although he 
professed a respect for Christianity, he was 
sceptical in regard to revelation. — Cf. James 
Martineau, Types of Ethical Theory, 

Shaftesbury, Anthony Ashley Cooper, seventh 
Earl of, English philanthropist, born 1801, died 
1885. He was educated at Oxford, and sat in 
the House of Commons from 1826 to 1831, when 
he succeeded to the peerage. He zealously 
laboured to improve the condition of the labour- 
ing classes. His name is chiefly associated with 
factory legislation. 

Shagreen% a species of untanned leather 
prepared from horse, ass, and camel skin, the 
granular appearance of its surface being given 
by embedding small seeds in it whilst soft, and 
afterwards shaving down the surface, and then 
by soaking causing the portions of the skin 


which had been indented by the seeds to swell 
up into relief. It is usually dyed green. It is 
now commonly made of the skins of sharks or 
rays. 

Shah Jehan, the fifth Mogul emperor of 
Delhi, reigned from 1627 to 1658, when he was 
deposed by his son Aurangzib. During his reign 
the Mogul Empire attained a great magnificence; 
he founded Delhi, where he erected the celebrated 
peacock throne, and built the Taj Mahal at Agra. 

Shairp, John Campbell, Scottish critic and 
poet, born 1819, died 1885. He became principal 
of St. Andrews University in 1868. From 1877 
he also held the chair of poetry at Oxford. His 
works include: Kilmahoe, a Highland Pastoral, 
and other Poems; Poetic Interpretation of Nature; 
Bums, in the English Men of Letters Series; and 
Aspects of Poetry, 

Shakers, a communistic society founded in 
America in 1776 by Ann Lee, an expelled Quaker. 
The Shakers give themselves the formal designa- 
tion of “ Believers in Christ’s Second Appearing ”. 
Property is held in common, and celibacy is 
enjoined upon all, and married persons, on 
entering the community, must live together as 
brother and sister. During their religious wor- 
ship the Shakers march round the hall, dance 
to the singing of a hymn, and clap their hands. 
They agree with the Quakers in their objection 
to taking oaths, and in the rejection of the Sacra- 
ments. 

Shakespeare, William, England’s and the 
world’s greatest dramatic poet, was born in 1 564, 
and died in 1616. The exact date of his birth 
is not known; he was baptized on 26th April, 
and the traditional date of the 28rd was assigned 
to his birthday because of the fact that three 
days was a customary interval between birth 
and baptism. The 23rd April, moreover, was cer- 
tainly the date of Shakespeare’s death, as well 
as the day sacred to England’s patron saint. 
Shakespeare was born at a house in Henley 
Street, Stratford-on-Avon. This house is still 
preserved, though it somewhat resembles the 
stuffed horse of Wallenstein at Prague, of which 
it was said: “ The head, neck, legs, and part of 
the body have been repaired — all the rest is the 
real horse ”. John Shakespeare, the poet’s 
father, came to Stratford from Snitterfield 
about 1551. He was a fell-monger and glover, 
probably also a butcher, and certainly a dealer 
in corn and timber. The variety of his employ- 
ment has puzzled some of his son’s biographers, 
but in those days specialization was the excep- 
tion, not the rule. As far as can be made out, 
John Shakespeare was of a merry disposition, 
had a taste for litigation, and was not over- 
prudent in the management of his worldly 
affairs* In 1557 he married Mary Arden of 
Wilmcote, who owned a small estate known as 
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Asbies» as well as having an interest in two 
messuages at Snitteifield. The children of the 
marriage were: two daughters (Joan and Mar- 
garet), who died in infancy; William (1564- 
1616); Gilbert (1566-1612); Joan, afterwards 
Mrs. Hart (1566-1646); Ann (1571-1579); 
Richard (1574-1618); and IBklmund, an actor 
(1580-1607). 

It is almost certain that Shakespeare was 
educated at the tree grammar-school at Strat- 
ford. There has been much difference of opinion 
about the exact amount of education he received; 
but there is every reason to believe that Ben 
Jonson’s famous phrase about ** small Latine, 


Shakespeare mortgaged the farm at Asbies, sold 
first his wife’s share and then her reversionary 
interest in the Snitterfield property, was de- 
prived of his alderman’s office, and finally was 
arrested. It is probable that William was taken 
away from school earlier than he would have 
been had his father’s affairs continued to prosper* 
It is uncertain how he spent the next few years* 
Seven cities claimed to be the birth-place of 
Homer; the professions or callings which claim 
Shakespeare as a member number seventy times 
seven. One doubtftil tradition asserts that he 
was a schoolmaster in the country (presumably 
on the strength of his small Latine ” ); another. 
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and lesse Greeke ” was a purely relative expres- 
sion. The plays and poems of Shakespeare owe 
much to the classics. Especially in his early 
plays, he showed that ** Seneca cannot be too 
heavy, nor Plautus too light ”. One classical 
influence in particular — the influence of Ovid — 
permeates Shakespeare’s work from Alpha to 
Omega— from Venus imd Adonis^ ** the first heir 
of my invention ”, to a speech in the hut act of 
The Tempest, There is little doubt that without 
being a finished scholar, or anything of a close 
student, Shakespeare had read many of the 
ordinary Latin authors, and was familiar with 
some of the Greek classics, possibly in Latin 
translations. 

During Shakespeare’s boyhood the prosperity 
of his father declined considerably* His fortunes 
had reached their zenith in 1568, when he was 
high-bailiff of Stratford. As far as this wave of 
adversity can be dated, it would seem to have 
begun when the poet was about fourteen. John 


equally doubtfril, says that he was bound ap- 
prentice to a butcher. The legend that Shake- 
speare was in a lawyer’s office is based upon a 
misinterpretation of a passage of Nash and an 
overestimation of the accuracy of the legal 
knowledge displayed in the plays. Members of 
the Inns of Court associated freely with actors 
and playwrights; and apart from that the eldest 
son of an inveterate litigant would absorb much 
legal knowledge without leaving the home 
circle. 

Late in 1582 Shakespeare married Anne 
Hathaway* There is evidence that the bride’s 
family was more in favour of the marriage than 
the bridegroom’s. The eldest child, Susanna, was 
baptized on the 26th May, 1588. Anne Shake- 
speare was eight years older than her husband* 
On 2nd Feb., 1585, Shakespeare’s twins, Hamnet 
and Judith, were baptized. Speculation as to the 
happiness or otherwise of Shakespeare’s marriage 
is rendered valueless, but unfortunately not 
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prohibited, by the abaeoee of any evidence* It 
is likely that the marriage was less unhappy than 
it is popularly supposed to have been. 

Late in 1585 Shakespeare left Stratford for 
London. The immediate cause of his leaving, 
according to his first biographer, Rowe (1709), 
was that he fell into ill-company, and was caught 
deer-stealing in the park of Sir Thomas Lucy of 
Charlcote, who prosecuted him. Shakespeare 
retaliated with a ballad, and Lucy in anger 
hounded him out of Warwickshire. Doubt has 
been, quite unnecessarily, cast upon this story, 
which is probably true in essence if not in detail. 
A young man of Shakespeare’s temperament 
easily turns into an amateur poacher; and it is 
certain that Justice Shallow in The Merry Wives 
is a caricature of the pompous county magnate, 
Lucy. 

It is not known how Shakespeare’s connection 
with the stage began. A doubtful tradition says 
that he at first held the horses of playgoers during 
the performances. He had seen touring companies 
of actors at Stratford on several occasions; 
moreover, acting had all the charm of a new 
profession — in this respect resembling cinema- 
acting in the early twentieth century — and held 
out alluring prospects of speedy success. We do 
not know how good an actor Shakespeare was, 
but tradition credits him with having played 
Adam in As You Like iJ, the Ghost in UamleU 
and Old KnoweM in Jonson’s Every Man in his 
Humour^ so that he would appear to have 
specialized in taking old men’n parts. Soon after 
his arrival in London he began to refurbish old 
plays, and gradually was led on from minor to 
major alterations, and so to original work. By 
1592 he was important enough to be attacked 
by the dying prodigal Robert Greene, in his 
Groatsworth of Wit, and to be apologized to by 
Greene’s executor, Henry Chettle, in his Kind- 
HarVs Dream, In 1593 Shakespeare dedicated 
Venus and Adonis to the Ear! of Southampton, 
and in the next year dedicated the companion 
poem Lucrece to the same patron. 

On 11th Aug., 1596, Shakespeare’s only son 
Hanmet was buried. On 20th Oct. of the same 
year a draft grant of arms was given to .John 
Shakespeare; a second draft was given in 1599. 
On 4th May, 1597, Shakespeare bought New 
Place at Stratford from William Underhill for 
£60. In 1598 Shakespeare was praised in most 
flattering terms by Francis Meres in his Palladis 
Tamia, where twelve of the plays are enumerated, 
a priceless boon to Shakespearean chronologists. 
In 1599 the Globe Theatre was built on Bankside, 
and Shakespeare was made a partner in Burbage’s 
company. John Shakespeare died in Sept., 1601. 
In May of the following year Shakespeare, who 
was now exceedingly prosperous, bought 107 
acres of land in Old Stratford for the large sum. 


as it was then, of £820. In 1605 he bought for 
£440 the thirty-two years’ term of the moiety 
of the lease of Stratford tithes. On 5th June, 
1607, Susanna Shakespeare was married to John 
Hall, M.A., a prosperous physician of Stratford. 
Their only child, Elizabeth, was baptized on 
21st Feb., 1608; Shakespeare’s mother died the 
following September. 

At some unknown date, possibly about 1611, 
Shakespeare retired from London to Stratford. 
In 1618 he bought for £140 a house and ground 
near Blackfriars Theatre, London, On 29th 
June, 1618, the Globe Theatre was burnt down 
during a performance of Henry VIII, and it is 
probable that the acting copies of Shakespeare’s 
plays were destroyed. On 10th Feb., 1616, 
Judith Shakespeare was married to Thomas 
Quiney, a vintner of Stratford. Shakespeare’s 
health began to fail about this time; he executed 
his will on 25th March, 1616, and died at New 
Place on 28rd April. His will was proved by his 
son-in-law, John Hall, on 22nd June. Anne 
Shakespeare died on 6th Aug., 1623. Judith 
Quiney bore three children, two of whom lived 
to manhood but died childless. Elizabeth Hall 
was Shakespeare’s last descendant; she married 
Thomas Nash in 1626, and John Barnard 
(made a baronet by Charles II) in 1649. She died 
without issue by either marriage in 1670. 

Only two likenesses of Shakespeare have any 
claim to be regarded as authentic-- the bust at 
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Stratford-on-Avon and the somewhat crude 
engraving by Martin Droeshout prefixed to the 
First Folio (1628). The numerous other like- 
nesses, including a favourite one known as the 
* Chandos ’, cannot be regarded as genuine. 
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The Poems 

Venus and Adonis (1508) and Lucrece (1504) 
may be considered together, as they are com- 
panion pieces, both dedicated to the third Earl 
of Southampton. These poems are miniature 
epics, but are not successful as such. Shakespeare 
wished to graduate in poetry, and these two 
poems were his theses — his original contribution 
to poetry. It is clear that in both cases Shake- 
speare chose the subject; the subject did not 
choose him. Both poems are written in easy 
flowing verse, and both have vivid touches in 
them, and excellent descriptions of nature. The 
early poem is the livelier and more spontaneous 
of the two, but the later is more mature and is 
metrically superior. Both poems have some of 
the qualities that Leigh Hunt found in Endymion 
when he called it “ a wilderness of sweets ”. Many 
readers will agree with Hazlitt, who called these 
two poems “ a couple of ice-houses ”. They seem 
to owe their origin less to inspiration than to the 
fact that 1503 was a year of plague, so that the 
theatres were closed and Shakespeare was idle. 

A Lover's Complaint is attributed to Shake- 
speare solely because it was included in the first 
edition of the Sonnets (1609). It is almost cer- 
tainly not by Shakespeare. It belongs to the 
gentle world of literary pastoral which Shake- 
speare nowhere else approached but to set it 
in conjunction with his own poetic realism. It 
is everything good and everything bad that is 
implied by the word ‘ pretty 

The Passionate Pilgrim was published by 
William Jaggard in 1599. Its title seems in no 
way connected with its contents; a more suitable 
title would have been The Impudent Pirate, It 
was a piratical venture, containing two of 
Shakespeare’s sonnets, three poems out of Love's 
Lahoufs Lost, four poems on the subject of 
Venus and Adonis, and miscellaneous songs by 
men like Barn&eld and Griffin. It is in fact a 
miscellany raked together and floated with 
Shakespeare’s name. The phenomenal success 
of Venus and Adonis gave rise to many imitations. 
It increased the humour of the situation as well 
as the sale of The Passionate Pilg;rim to attribute 
some of these imitations to Shakespeare, just 
as the Greeks said that Homer was the author 
of the mock-Homeric poem Margites. 

The Phoenix and the Turtle was printed in 
Robert Chester’s Love's Martyr in 1601. It is a 
fine-sounding poem, and probably once had a 
meaning; but it is unintelligible now. It has the 
air of a trifle thrown off at the urgency of a 
resolute anthologist. Shakespeare was perhaps 
asked by Chester, a man devoted to allegory and 
emblems, to write this poem. With his usual 
gentleness he consented, but he could not refrain 
from regarding his task as a pleasant jest. 


The Sonnets are the most beautiful and most 
important of Shakespeare's poems, but they 
present the thorniest problems in Shakespearean 
criticism. They were published piratically in 
1609 by one Thomas Thorpe, who dedicated 
them “ To the onlie begetter of these insuing 
sonnets, Mr. W. H.”. The principal problems of 
the Sonnets are the identities of Mr. W. H., of 
the youth to whom many of the sonnets are 
addressed, of the dark lady mentioned in many 
of the poems, and of the rival poet mentioned 
in a few. But the master-problem which lies 
behind all these is ‘How far are the Sonnets 
autobiographical ? * The answers to these 
questions are many and various. A good case 
has been made out by Sir Sidney Lee for identi- 
fying Mr. W. H. with one William Hall, a 
piratical publisher and friend of Thorpe’s, but 
in no way connected with Shakespeare. Other 
theories identify him with Henry Wriothesley, 
third Earl of Southampton (on the same prin- 
ciple as that on which ‘ David Copperfield ’ stood 
for ‘ Charles Dickens ’); with the third Earl of 
Pembroke, William Herbert (this theory does 
not take into account the courtesy-title invariably 
given to an earl’s eldest son); and with a boy- 
actor, William Hughes. This last theory was 
suggested by Tyrwhitt, and supported in char- 
acteristic fashion by Oscar Wilde. Hughes still 
remains, however, as nebulous a person as Mrs. 
Harris. The youth to whom many of the Sonnets 
are addressed is usually identified with Mr. W. H.; 
it is extremely probable that this identification 
is wrong, but it is likely enough that the youth 
is the third Earl of Southampton, to whom 
Venus and Adonis and Lucrece were addressed, 
and who was, as far as we know, Shakespeare’s 
only patron. The dark lady has been identified 
with almost everyone — except Anne Hathaway. 
A theory that she was Mary Fitton — a fair- 
haired mistress of Pembroke’s — on the lucus a 
non lucendo principle, does not meet with much 
acceptance now, though it was the orthodox 
theory some years ago. She has also been identi- 
fied with Mrs. Davenant, Penelope, Lady Rich, 
and Queen Elizabeth. Many even wilder theories 
are suggested, e.g. that Shakespeare is a cham- 
pion of Protestantism, the “ worser spirit ” being 
the Catholic Church and the “ better angel ” the 
Reformed — a theory hardly likely to commend 
itself even to the most thorough-going Orange- 
man. The rival poet is supposed to have been 
Daniel, or Marlowe, or Spenser, or Chapman, or 
Bamabe Barnes, or someone else. 

All this speculation is more or less vain, and 
to most of the critics who write on the Sonnets 
a phrase of Ben Jonson’s might be applied: 
“ The one milks a he-goat, the other holds under 
a sieve ”. The problem of the Sonnets, however, 
exercises upon the public mind the same fascina- 
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tion as the Man in the Ijpon Mask or The Mystery 
of Edwin Brood, It is extremely likely that, in 
the absence of further material evidence, the 
problem will never be solved. It is very probable 
that the autobiographical element in the Sonnets 
is either very small or so much transmuted from 
reality as to be of no value. It has been argued 
that the story unfolded in the Sonnets is not one 
which anyone would invent; but Petronius 
(Sat, § 113) has an almost identical situation: 
“ Nec tamen adhuc sciebam, utrum magis puero 
irascerer, quod amicam mihi auferret, an amicae, 
quod puerum corrumperet If it be the case 
that ‘ the truest poetry is the most feigning % it 
is possible that the characters in the Sonnets are 
fictitious characters; lay-figures which have 
come alive, quickened by the same mind that 
gave life to crude chronicle-plays and revenge- 
plays. It is not necessary to agree with Steevens, 
who said of the Sonnets that “ the strongest Act 
of Parliament that could be framed would fail 
to compel readers into their service ”, or with 
Hallarn, who wished that they had never been 
written. There is no doubt, however, that 
different sonnets differ greatly in poetic value, 
some being supreme poetry and others mere 
literary exercises; and it is quite permissible to 
think that the Sonnets are a disconnected series 
of short poems in a more or less amorous vein, 
and that Shakespeare did not unlock his heart 
when composing them. 

The Plays 

One of the most interesting things about 
Shakespeare is that although he is so great he 
developed as though he had ** no more wit than 
a Christian or an ordinary man has”. The 
discoveiy of the approximate order in which 
Shakespeare wrote his plays is perhaps the 
greatest contribution of the nineteenth centuiy 
to Shakespearean scholarship. It is possible now 
to trace the growth of his mind and art. 

Titus Andronicus (1588-90) is a crude experi- 
ment in melodrama, and is frequently said to 
be the work of Greene or Kyd. It was, however, 
ascribed to Shakespeare by Meres in 1598, and 
included in the 1623 Folio by Heminge and 
Condell. On the strength of these facts it is hard 
to deny that Shakespeare had a hand in it. 
Some critics make Shakespeare’s 'share in this 
play equivalent to that of Hamlet in The Murder 
of Gonzago, or the Mouse-trap — ** a speech of 
some dozen or sixteen lines which I would set 
down and insert in’t ”. It is probable that Shake- 
speare wrote considerably more than that 
amount of this play. Comedy was in a much 
higher state of development than tragedy in 
early drama — as much higher as Plautus is 
superior to Seneca. Titus Andronicus is no more 


below the mature tragedies than The Comedy of 
Errors is below the mature comedies. Aaron is 
a Shakespearean character. The play is obviously 
the work of a man learning his business, and is 
not imagined fierily. It is what the audience not 
what the author wanted, and is perhaps in the 
main the work of Shakespeare. 

King Henry VI, Part I (1590-1) stands rather 
apart from Parts II and III of King Henry VL 
It deals with the war in France, not with the 
Civil War, and contains much tentative writing. 
Great liberties are taken with history. Much of 
this play is dull and bombastic. It is almost 
certainly pre-Shakespearean for the most part, 
and may be the work of Greene and Peele. 
Possibly Shakespeare polished Greene’s part and 
so aroused Greene’s hostility. It is a relief to 
know that the odious scenes in which Joan of 
Arc is travestied are without doubt not by 
Shakespeare. 

Lore’s Labours Lost (1590) is a Lylyesque and 
highly amusing comedy of dialogue. Of all the 
plays it perhaps suffers most through lapse of 
time. It is obviously a young man’s work, and 
deals with the two subjects which most interest 
young men — education and women. Shake- 
speare wrote this play to please himself, and 
evolved it entirely out of his own brain. He 
did not yet know enough about his own genius 
to understand that it suited him best to borrow 
his plots. A prodigality of wit and a want of 
selection characterize this play. Disraeli said of 
his own Vivian Grey that “ Books written by 
boys which pretended to give a picture of 
manners and to deal in knowledge of human 
nature must necessarily be founded on affecta- 
tion ”. Affectation of one sort or another gives 
rise to most of the fun in this play, which is a 
plea against shaping our lives by narrow rules 
and artificial systems. 

The Comedy of Errors (1591) is a skilfully con- 
structed farce based upon the Mencechmi of 
Plautus. The Mencechmi may well have been 
some of the ” small Latine ” taught at Stratford 
Grammar School. One scene (Act III, Scene 1) 
was suggested by Plautus’s Amphitruo, It was 
typical of Shakespeare’s rapidly ripening genius 
to add a serious background to this play, and 
thus to make it look forward to Pericles, The 
Winters Tale, and The Tempest in its story of 
lost relations finding each other. To the two 
Antipholuses Shakespeare added the two Dro- 
mios. The probable-impossible is, as Aristotle 
says, superior to the improbable-possible. By 
adding the two Dromios Shakespeare made his 
audience surrender entirely to the plot and to 
being amused. This is a good acting play, and 
is remarkable among the early plays for the 
rapidity of its exposition and its action. 

The Two Gentlemen of Verona (1592-3) is a 
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kind of overture to the great series of romantic 
comedies. In many vrays it is inferior to Laoe^a 
Labours Lost and The Comedy of Errors, but it is 
greater in promise* In this play Shakespeare 
first showed his distinctive tone. It is badly 
constructed, intolerably slow in its composition, 
and incredibly conventional in its ending. But 
real genius is shown in the drawing of the charac- 
ters, especially in those of Launce and the Host. 
The preceding plays were the work of a clever 
young man; The Two Gentlemen shows forth 
clearly the young genius. There are three 
ingredients which go to make up a play — dia- 
logue, plot, and characterization — and at first 
Shakespeare could only excel at providing these 
ingredients singly. Looeys Labour* s Lost excels in 
dialogue, The Comedy of Errors in plot, and The 
Two Gentlemen in characterization. In his next 
comedy Shakespeare excelled in all three, 
though undoubtedly helped by the dream-like 
nature of his subject. 

A Midsummer-Nighfs Dream (1598-4) is the 
consummation of the early comedies. The 
skilful interweaving of the different threads of 
the plot is most noteworthy. It is one of the 
most original of all the plays, and one of the most 
beautifiil; in fact it is one of the most beautiful 
things in the world; but its beauty is unsanctified 
beauty, just as Calverley, according to a Balliol 
don, was “ unsanctified intellect ”. This play is 
closely connected with Romeo and Juliet, which 
represents love in its tragic aspect, as A ilftd- 
summer-NighTs Dream represents it in its fan- 
tastic aspect. Moreover, the plot of The most 
Lamentable Comedy and most Cruel Death of 
Pyramus and Thisby is extremely like the plot 
of Romeo and Juliet, It is probable that Shake- 
speare was putting his soul into these two plays 
while engaged on the more or less dull task of 
refurbishing the three parts of King Henry VL 

The Second and Third Parts of King Henry VI 
(1591-2) are usually considered to be only in 
part the work of Shakespeare. The Second Part 
is a recast of an older play. The First Part of the 
Contention, and the Third Part a recast of The 
True Tragedie of Richard, Duke of Yorke, It is 
usually believed that all these plays are the work 
of a Committee (something like that which 
revised the Bible between 1870 and 1884) of 
which Marlowe, Greene, Shakespeare, and Peele 
were members. It might well be thought impos- 
sible to assign to each contributor his exact share; 
nevertheless, many attempts to do so have been 
made. Critics who cannot detect an inten- 
tional parody can hardly be expected to detect 
a more or less unconscious imitation. It is 
probable that the young Shakespeare was 
looking about for a style, and, drcumsiliens 
modo hue modo illuc ”, he wrote now in the style 
of one and now in the style of another. A passage 


in Stevenson’s Memories and Portraits casts not 
a little light upon King Henry VI and its possible 
place in Shakespeare’s development. ” In 
Monmouth, a tragedy, I reclined on the bosom 
of Mr. Swinburne; ... in the first draft of The 
King^a Pardon, a tragedy, I was on the trail of 
no lesser man than John Webster; in the second 
draft of the same piece, with staggering versa- 
tility, I had shifted my allegiance to Congreve, 
and of course conceived my fable in a less serious 
vein.” Later on in this same essay Stevenson 
calls his first words on paper ” ventriloquial 
efforts” (cf. Aristophanes, Wasps, 1019). It 
is certain that there was collaboration in King 
Henry VI, but it is impossible to reconstruct the 
exact literary history of the plays. 

King Richard III (1598) is the most Mar- 
lowesque of all the plays of Shakespeare. Mar- 
lowe’s influence is greater in this play than in 
those in which he actually collaborated, just as 
Csesar’s influence in Julius Ccesar was greater 
after his death than before it. Richard III is a 
melodramatic play which stops at nothing to 
attain its effects. In Marlowe’s fashion it has a 
dominating protagonist, and an opening solilo- 
quy. Moreover, there is no growth in Richard’s 
character; he is complete from the first, even as 
in real life he was (according to legend) born 
with all his teeth. Richard III was immensely 
popular; Burbage made his reputation in this 
play, which from an actor’s point of view is a 
one-man play. 

Romeo and Juliet (1591, perhaps revised 1596) 
is the tragic masterpiece of Shakespeare’s first 
period. It is a far cry from Titus Andronicus to 
this play. Two of its most noticeable features are 
that it has no underplot, the main story moving 
unimpeded upon its course, and that it is filled 
with splendid poetry. Hitherto the poet and the 
dramatist in Shakespeare had worked turn about 
rather than collaborated; in this play they are 
fast allies. Hypercriticism has said that this play 
is a romantic story with a tragic ending rather 
than a tragedy, but it has the swift relentless 
logic that is the hall-mark of a tragedy. 

King Richard II (1594) might be called anti- 
Marlowesque in its style. Shakespeare has defi- 
nitely broken away from his discipleship to 
Marlowe, and is writing in his own style a play 
on a subject akin to that of Edward IL There is 
a lyrical element in this play which links it 
closely to Romeo and Juliet, Richard II, a king 
of shreds and purple patches, is splendidly drawn. 
He is a poseur, who rather enjoys making De 
Profundis speeches. There is a lack of comic 
scenes in this play, and prose is avoided. 

King John (1595) is the greatest example of 
adaptation in the works of Shakespeare. It is 
based upon an old play. The Troublesome Rxdgnt 
of King John of England, of which it retains 
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much, while elevating ^uch into poetry. It 
does not adhere closely to the facts of history. 
The older play was the work of a man who was 
patriotic, an intolerant Protestant, and an 
admirer of Marlowe. King John shows a more 
fervent patriotism, and a more tolerant attitude 
towards religion, and has definitely broken 
through the charmed circle of Marlowe. The 
Bastard is a great figure, and points the way to 
the cycle of histories that are founded upon 
humour and heroism. 

The Merchant of Venice (1596) is an extremely 
popular play, which combined several different 
stories into one harmonious whole. It is possible 
that portions of this play were revised at a later 
date. The greatest figure in the play is un- 
doubtedly that of Shylock. He has, through 
Kean’s so potent art, been turned into a tragic 
figure, but there is no doubt that Shakespeare 
intended him to be the villain of the piece. The 
comic as distinguished from the tragic is a matter 
of the point of view from which the dramatist 
looks at his material, and the emphasis he gives 
it. The trial scene in The Merchant of Venice 
(which, by the way, is right in equity if wrong in 
law) is tragic if you look at it through the eyes 
of Shylock, comic if you look at it through the 
eyes of Gratiano. Some actors have emphasized 
Shylock’s lines so deftly that the interruptions of 
Gratiano irritate more than they amuse. 

King Henry IF, Parts I and II (1507-8), may 
be regarded as one play in ten acts. In this play 
the chronicle turns into the comedy of manners. 
This cycle of plays — ^the Lancastrian trilogy — is 
the most genial of all the Shakespearean cycles. 
From the dramatic point of view these plays are 
without construction, and there is no drama in 
them. But as comedies of manners they are 
unmatched and unmatchable. Falstaff is the 
most splendid comic character in modern litera- 
ture. We can see him to some extent in the 
making. We see the first glimmer of the dawn 
of him in the cowardly knight. Sir .John Fastolfe, 
of King Henry VI, Part L We see him in his 
noon-tide splendour in King Henry IV, Part /; 
we see him in the afternoon of his glory in Part II, 
In The Merry Wives we see, as it were, his ghost. 
The question of why Henry V dismissed Falstaff 
is an interesting one. Shakespeare had to get 
rid of Falstaff from his play in order to write his 
national epic, Henry V. It is possible, however, 
that Falstaff obsessed Shakespeare no less than 
he obsessed and corrupted the prince. Berowne, 
the incarnation of youthfiil wit, is sent to jest 
a twelvemonth in an hospital; Falstaff, the in- 
carnation of mellow humour, and on that account 
more dangerous, has to be disgraced and finally 
killed. Soon after the death of Falstaff, Shake- 
speare’s genius turned to more serious themes. 

King Henry V (1599) is the last of the his- 


torical plays. Its qualities are those of an epic 
rather than those of a play. Its dramatic interest 
is slender. Opinion has differed and probably 
always will differ about the character of Henry. 
He has been acclaimed as Shakespeare’s ideal 
man; but he is probably only Shakespeare’s 
ideal king. The young man who is purposely 
wild in order that subsequently he may make a 
more dramatic and effective entrance into public 
life, does not command our sympathy. In 
Sonnet 94 Shakespeare has ironically praised a 
man of the type of Henry, and it is difficult to 
believe that he admired him. 

The Taming of the Shrew (1597) is an adapta- 
tion of an earlier play. The Taming of A Shrew 
(published 1594). The later play is the statutory 
five acts. The authorship of A Shrew is one of 
the most interesting of Shakespearean problems. 
It has been assigned to every near and important 
predecessor of Shakespeare save Lyly and Nash. 
It has been suggested that Marlowe wrote it; 
but it is just as probable that iFschylus and 
Euripides collaborated to write the Frogs, All 
the Marlowesque lines are parody. Shakespeare’s 
play is not to be taken too seriously. It has been 
said to delineate the tragedy which occurs when 
a manly spirit is born into a woman’s body; but 
44 ’T were to consider too curiously to consider 
so ”. It has also been suggested that in the 
relationship between Petruchio and Katharina 
Shakespeare has portrayed his own marriage 
remoulded nearer to the heart’s desire. Could 
Shakespeare hear this theory, he would give his 
laugh ** broad as ten thousand beeves at pasture”. 
The play is just a lively farce, the off-hand 
sketch of a mature artist, whose serious energies 
were concentrated on greater tasks. 

The Merry Wives of Windsor (1598) is classed 
by some critics as the satyr-play of the Lan- 
castrian trilogy, with Falstaff oast for the part 
of Silenus. According to an early eighteenth- 
century tradition, this play was written in four- 
teen days in obedience to a command of Queen 
Elizabeth, who wished to see Falstaff in love. 
Even Shakespeare could not write his best when 
writing to order, and Falstaff in love was a 
contradiction in terms. The play, however, is a 
bright, mirthful comedy, and is excellently con- 
structed, being much better than Henry iF in 
this respect. It was almost certainly performed 
at Windsor, and probably on St. George’s (Garter) 
day. Falstaff was transplanted into Elizabethan 
times, nor does he bear a much closer resem- 
blance to his namesake in Henry IV than 
Hudibras does to Don Quixote. 

Much Ado about Nothing (1598) is the earliest 
of the three great romantic comedies. In The 
Merchant of Venice Shakespeare had combined 
several plots of different kinds with great skilL 
In this play he has performed the still more 
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difficult feat of repeating the same theme with 
variations, without monotony. The piece might 
be called a ftigue, in which ‘ Much Ado * is the 
theme. Shakespeare’s great gifts, however, have 
made this play unequal. The realism of the 
Benedick and Beatrice scenes shows up the 
unreality of the melodramatic Hero story. The 
play has thus in a lesser degree the same fkults 
as those of Measure for Measure. 

As You Like It (1590), the sunniest and most 
open-air of all the plays, was based on Lodge’s 
prose tale Bosalynde, Euphues Golden Legacies 
published nine years earlier. Lodge’s novel was 
a medley in which many elements were inter- 
mingled but not interfused; Shakespeare’s play 
is an harmonious whole. It reads as if Shake- 
speare had written it when weary of the city and 
needing recreation after finishing his great series 
of historical plays. It is full of the spirit of 
romance; and the dainty wit of Touchstone, the 
wisest fool in Shakespearedom, illuminates the 
whole play. 

Twelfth Night (1600) is the acme of Shake- 
spearean comedy. It has all that is most mirthfiil 
and exquisite in Mmh Ado and As You Like It, 
with something of added mirth and grace. Like 
its own clown, Feste, it “ can sing both high and 
low ”. If one can appreciate only low comedy, 
one will enjoy in the story of Malvolio only the 
practical joke played on him; if one can also 
appreciate high comedy, one will like the de- 
lightful contrast between what Malvolio thinks 
himself and what he really is; between the effect 
he thinks he is producing on Olivia and the real 
effect. To treat Malvolio as an almost tragic 
personage is an absurd mistake made by some 
actors. 

Julius Coesar (1601) is the first of the Roman 
plays based on Plutarch, whom Shakespeare 
treated with more respect than he did Holinshed. 
It is a play without a hero, but with a number 
of heroic characters. There is a certain air of 
austerity about it, partly perhaps due to the 
lack of women in it. It is probable that Shake- 
speare spent an unusual amount of time upon 
this play. The language and thought are ex- 
quisitely clear, and are more evenly balanced 
than in any other play. Antony’s speech (so 
often repeated that, like a set form of prayer, it 
has almost lost its meaning) is the cleverest 
thing in Shakespeare, a marvellous tour de force. 

Hamlet (1602) is perhaps the most popular of 
the plays. Aristotle, when he says that the object 
of a tragedy is to purge pity and fear, goes on to 
say that fear is aroused by the misfortune of a 
man like ourselves. The popularity of Hamlet is 
due to the fact that everyone thinks he is Hamlet. 
The play is undoubtedly based upon an old 
revenge-tr^edy, probably the work of Kyd. 
The question of whether Hamlet was mad or 


sane has called forth quite a library of mono- 
graphs, and the conclusions reached have been 
succinctly summed up by Gilbert: 

Hamlet is idiotically sane, 

With lucid intervals of lunacy. 

Hamlet’s mother had just made a marriage 
which even the Deceased Wife’s Sister Act has 
failed to legitimize. He is suffering from what 
mediaeval preachers called accidia, a kind of 
morbid lethargy, which in his case is aggravated 
by misogyny. There is really little mystery in 
the character of Hamlet, except what has been 
read into it by commentators. At the same time, 
certain remains of the fabric of the old play and 
of the first version lead to some minor incon- 
sistencies. 

AWs Well that ends Well (? 1601) is a curious 
play with an uncertain literary history. Parts 
of it are immature, both in style and metre, and 
parts of it are certainly Shakespeare’s mature 
work. It is perhaps a recast of an earlier play, 
which many critics identify with Love's Labour's 
WonnSy mentioned by Meres in 1598. It returns 
to the subject of Venus and Adonis — a woman 
wooing a boy. The blending of styles makes this 
play unique. Parolles is Shakespeare’s only Jon- 
sonian character. He is a personified ’ humour 
and is drawn in two dimensions only. This play 
has come alive in parts, and the result is not 
altogether pleasant. 

Measure for Measure (1608) is a powerful but 
not a lovable play. It is the most indoors of all 
the plays. It is to be noted that it is immeasurably 
less tragic than its source. Measure for Measure 
is the greatest example of a blemish which is 
found also in Much Ado and All's Well. Had a 
lesser man than Shakespeare written a play 
based on the plot of Measure for Measure^ it 
would probably have passed muster, because, in 
Dr. Johnson’s words, everyone would know 
‘*that the stage is only a stage, and that the 
players are only players ”. In Shakespeare’s hands 
the story becomes so real that the conventional 
ending seems a sin against both art and morality. 

Troilus and Cressida (? 1608) is the most ob- 
scure of Shakespeare’s plays, and for that reason 
not without its admirers, as Persius, Browning, 
and Meredith have their admirers. It is full of 
worldly wisdom, but has not the heavenly wisdom 
of Cymbeline and The Tempest. It is ambiguous 
even in its position in the Folio, where it occupies 
a kind of limbo between the histories and the 
tragedies, and is not mentioned in the table of 
contents. Tn some respects it is like Romeo and 
Juliet eked out by * more matter, with less art ’• 
It is almost certainly a mixture of early and late 
work. Shakespeare, when following the greatest 
of all epic poets and the greatest of all his 
English predecessors, should have produced a 
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fine play. Troilus and Cr^fsida is undramatic, and 
owes such unity as it has to its all-pervading 
cynicism. 

Othello (1604) is the greatest of all the plays^ 
and is the most tremendous effort of Shakespeare 
as a dramatist. It is a sublimation of the domestic 
tragedy. It is based upon a powerful but crude 
story of Cinthio’s — a story no more essentially 
tragic than the story of Arden of Feversham or 
A Yorkshire Tragedy, Out *of this unpromising 
material Shakespeare has made the greatest of 
his plays. In construction it is as perfect as a play 
of Sophocles. Coleridge contrasted this play 
favourably with Hamlet and Lear, where, he said, 
there was something gigantic and unformed; 
in Othello ** everything assumes its due place and 
proportion, and the whole mature powers of his 
mind are displayed in admirable equilibrium 

King Lear (1605) is the most titanic of all the 
plays, and is the most tremendous effort of 
Shakespeare as a poet. It combines rapidity 
with length. It has the fire and the sublimity of 
the best work of ^schylus. This magnificent 
play is founded upon a nursery-tale. Shakespeare 
may have got a few hints for it in an old play. 
The True Chronicle History of King Lear^ a play 
preferred to King Lear by Count Tolstoi. In this 
play we see the first signs of that lack of verbal 
and metrical restraint which is so notable in the 
latest plays. 

Macbeth (1606) is a sublimation of the melo- 
drama. It is, unfortunately, one of the worst 
printed plays of all the series, and has been a 
happy hunting-ground for textual critics of little 
or no ability. One of the most remarkable 
features of this play is its extreme rapidity. It 
goes straight to its (Hnouement; like to the Pontic 
Sea it keeps due on. This play was written to 
please James, hence the subject was taken from 
Scottish history, and hence the allusions to 
demonology, upon which the king had written 
a book, and to the healing of scrofiila by means 
of the royal touch. 

Antony and Cleopatra (1607) is a sublimation 
of the chronicle-play. It is slightly defective in 
construction, and lacks an absorbing centre of 
interest. There is no rousing incident until the 
play is far advanced. The scenes which are most 
memorable are those which are least essential 
to the plot. Coleridge, however, characterized 
this play as feWter audax, and said it was a 
formidable rival of Macbeth, Lear, Harnkt, and 
Othello, It was perhaps rather hastily written, 
and has the excellences and defects of rapid work, 
Cleopatra is the greatest of Shakespeare’s women, 
and the most complete psychological study in all 
the plays. 

CorioUmus (1608) is a sublimation of the one- 
man drama. It is to be contrasted with Bichard 
HI and the plays of Marlowe. There is a Roman 
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austerity about this play, which gives some of 
its scenes a somewhat statuesque effect. In no 
play of Shakespeare’s is there less of the lyric 
manner. The play adheres most faithfully to 
Plutarch. Shakespeare emphasizes the futility of 
war by representing it as a kind of game, and 
endows Coriolanus with some of the gifts of a 
sergeant-major. CorioUmus is much less tragic 
than its immediate predecessors, as when the 
hero dies he loses his life but saves his soul. 
This is significant as marking the end of the 
tragic period. 

Timm of Athens (? 1607-8) is a puzzling and 
chaotic play. Parts of it are in Shakespeare’s 
most majestic style, and parts seem to be the 
work of an unskilful journeyman; but the diffi- 
culty of separating the wheat from the tares is 
greater in this than in any other play. Shake- 
speare perhaps began Timm as a fit vehicle for 
poetic satire. He poured out his soul in Timon’s 
soliloquies and the scenes in which Timon 
appeared; he carelessly composed some scenes 
and sketched others; then he threw it aside, and 
his fellow-actors got some hack-writer to fill up 
the gaps. It is possible that Shakespeare did not 
find the story of Timon suitable material for a 
tragedy; though the opening scene (which is not 
unlike the opening of Le Bourgeois Gentilhomme) 
suggests that all along the play was intended to 
be a social satire rather than a tragedy. 

Pericles (1608) is the overture to the series of 
four romances with which Shakespeare ended 
his career as dramatist. The motto for these 
plays might be taken from the song in As You 
Like It: 

Then is there mirth in heaven, 

When earthly things made even 
Atone together. 

In these plays Shakespeare harked back to the 
reunion of parted kinsfolk, a subject he had 
dealt with in the serious underplot of The Comedy 
of Errors, The first two acts of Pericles are terrible, 
and are the work of some very inferior playwright, 
possibly George Wilkins. In the third act there 
is a great and strong wind, and after it a still 
small voice which is undoubtedly the voice of 
Shakespeare. It is possible that Wilkins sub- 
mitted two acts and a scenario to the Globe 
Theatre, and that Shakespeare finished the play, 
as the story harmonized with his mood at the 
time. 

The Winter^s Tale (1610) is in some of its 
scenes a sublimation of the pastoral-play. In 
this play the ‘ upstart crow ’ borrowed a pair 
of wings from Greene, for it is based upon 
Greene’s novel Pandosto (named Dorastus and 
Fawnia in its later editions). Autolycus is 
Shakespeare’s own invention, and one of the 
most agreeable of all rogues. In the story of the 
wooing of Florizel and Perdita, the shepherdess 
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who ia really a princess, Shakespeare dealt with paradox to truth. It will be sufficient here to 
a situation common in Menander and the New name the plays which have been attributed to 
Comedy, but treated it in his own pure and Shakespeare, but in which he had, according to 
delicate way. competent authority, no share. They are: I'atr 


Cymbeline (1610) has been extolled as one of 
the greatest of all the plays, and has also been 
call^ the loosest and most disorderly play of 
Shakespeare. One critic has said that when 
Shakespeare wrote it he was careless of details 
in art, and another (with a taste for mathe- 
matics) has said that in the last act twenty-four 
distinct threads are caught up, and every one 
is accounted for. The play is somewhat com- 
plicated and difficult to follow, but it contains 
the beautiful figure of Imogen, the sweetest 
woman ever created by God or man. This 
character and some magnificent poetry help to 
make amends for a certain lack of probability 
in this play, which treads close on the heels of 
the greatest of the plays. 

The Tempest (1611) is the greatest of the four 
romances, and is Shakespeare’s swan-song. It 
has been thought that this play was written for 
some special occasion, which may have been the 
marri^e of Princess Elizabeth to the Prince 
Palatine Elector. The play begins with a scene 
which must have demanded most elaborate 
stage devices — something in the nature of a 
* set-piece ’. Music and magic and poetry meet 
in The Tempest and make it the Master’s master- 
piece. Its technique is perfect. It obeys the 
laws of unity of time and of unity of place. It 
has solved the problem of how to represent a 
reconciliation — ^twelve years having elapsed since 
the estrangement — ^upon the stage. It is im- 
possible to refrain from identifying Prospero with 
Shakespeare himself. Prospero the magician is 
a man who has complete mastery over himself. 
His magic chiefly consists in this. 

Henry Vlll (1612) is actually the last play 
to which Shakespeare contributed a share, 
though The Tempest is his last great work and 
contains his farewell to the stage. Henry Vlll 
is a pageant play “ with three and a half catas- 
trophes, varied by a marriage and a coronation ”• 
Out of its seventeen scenes six only are the work 
of Shakespeare, the rest are by Fletcher. There 
is much versified Holinshed in this play. Henry 
Vlll, like lokmthe, represented the ** Knights 
of the Order, with their Georges and Garters, 
the guards with their embroidered coats and the 
like and was in the opinion of a contemporary 
critic, Sir Henry Wotton, sufficient in truth 
writhin a while to make greatness very familiar, 
if not ridiculous ”. 

Many plays in which he had little or no share 
have been attributed to Shakespeare erthm* in 
pure ignorance or owing to the greed of pub- 
lishers. Some of these plays have been defended 
as Shakespearean by critics who preferred 


Emm, Sir Thomas More, George-a-Green, The 
Merry Deoil of Edmonton, Mucedoms, The Birth 
of Merlin, 'Larum for London, Warning for Fair 
Women, The London Prodigal, Thomas Lord 
CromeoeU, Sir John Oldcastle, The Puritan Widow, 
and Loerine. There are four plays which have 
been claimed by distinguished critics as in part 
the work of Shakespeare: The Two Noble 
Kinsmen, possibly the work of Fletcher and 
Massinger; Edward 111, where the Countess of 
Salisbury scenes are singled out as Shakespearean; 
Arden of Feversham, published in 1592, and ob- 
viously the work of a mature writer, which 
Shakespeare was not at that date; and A 
Yorkshire Tragedy, a sordid play not in Shake- 
speare’s later style, describing an event which 
happened in 1605. 

Appreciation 

To attempt in a few words to appreciate the 
genius of Shakespeare is as difficult as it is to 

hold infinity in the palm of your hand Never- 
theless, certain salient features of the man may 
be briefly set down. Shakespeare was a perfect 
man; compared with him almost all other men 
appear like children, tossed to and fro, and 
carried about with every wind of doctrine. The 
greatest of all his manifold gifts was his large- 
minded impartiality — his god-like tolerance, 
which enabled him to sympathize with human 
nature in all its shapes, degrees, depressions, and 
elevations. Another of his great gifts was that 
he had, especially in his mature plays, the happy 
knack of pleasing both himself and his audience 
with his work. He did not, like Fletcher, pander 
to the groundlings; nor did he, like Jonson, 
attempt to bully them into liking what was above 
their heads. The audience asked for an enter- 
tainment of one kind or another; Shakespeare 
always gave it something better than what it 
demand^. When asked for stones he gave bread; 
or rather, Deucalion-like, he threw the stones over 
his head and gave life to them. Simply by the 
alchemy of his genius he could turn the base lead 
of crude farces, tedious chronicle-histories, and 
ranting tragedies of revenge into the pure gold 
of his sunny comedies, his masterly historical 
plays, and his majestic tragedies. He was bom 
at a fortunate time. Marlowe, one of the greatest 
of literary pioneers, had made straight the paths 
for him, especially by showing him the capa- 
bilities of blmik verse. He began by writing in 
a tentative fashion; when he had completed his 
great series of historical plays, he was a past- 
master of dramatic writing. The composition of 
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his histories purged his mltid of a certain amount 
of youthful frothiness, and was probably the best 
education that he could have had. He then went 
on from strength to strength, writing master- 
pieces of romantic comedy and tragedies of all 
kinds, ending finally with his romances, in which 
he seems to look down as from a height upon all 
the doings of mankind. His mental life was one 
of continual strain and stress, but in the end he 
attained complete serenity of soul, and found 
himself in the haven where he would be. 

He was not always a perfect artist; men of his 
type do not attain to that perfection which is 
almost a monopoly of the Greeks. Jonson, one 
of his earliest critics, said that ** he fiowed with 
that facility that sometime it was necessary he 
should be stopped Some of his plays, notably 
Measure for Measure and AlVs WelU ran away 
with him. But it is unwise to say again what has 
been said once and for all by Dryden, in what is 
perhaps the manliest piece of Shakespearean 
criticism ever written: 

To begin, then, with Shakespeare. He was the man who. 
of all mcMem and perhaps ancient poets, had the largest and 
most comprehensive soul. All the images of nature were 
still present to him, and he drew them not laboriously but 
luckilv; when he describes anything, you more than see it. 
you feel it too. Those who accuse him to have wanted 
learning, give him the greater commendation. He was 
naturally learned; he needed not the spectacles of books 
to read nature; he looked inwards andf found her there. 
I cannot say he is everywhere alike; were he so, I should 
do him injury to compare him with the greatest of man- 
kind. He is many times flat, insipid; his comic wit de- 
generating into clenches, his serious swelling into bombast. 
But he is always great when some great occasion is pre- 
sented to him; no man can say he ever had a fit subject 
for his wit, and did not then raise himself as high above 
the rest of poets, 

Quantund lenta solent inter vibuma cupressi. 

This passage gives a succinct account of Shake- 
speare as an artist. As a man, the most striking 
feature about him is his prosperity. With 
boundless possessions in the realms of imagina- 
tion, with a hunting-lodge in the forest of Arden, 
and a seaside house in Bohemia, he still set a 
value upon 107 acres of land near Stratford. He 
did not despise worldly and material success, in 
this respect resembling Chaucer, Scott, and 
Gilbert. 

If we seek to measure Shakespeare, we have 
no standard by which to do so, so far does he 
out-top other great writers. The titanic mirth of 
Aristophanes, the sublimity of i^schylus, the 
perfection of Sophocles, the humanity of Euri- 
pides, the Pantagruelism of Rabelais, the humour 
of Cervantes, the sparkle of Moli^re, the tolera- 
tion of Fielding — ^all these qualities we find in 
abundance in the works of Shakespeare; and, 
as well, we find a subtle essence of fire and air 
permeating all the great plays — an essence which 
we can describe by one epithet only, the epithet 
* Shakespearean \ 


Early Editions of Shakespeare 

Seventeen of Shakespeare^s plays (including 
Pericles) were printed in quarto l^tween 1597 
and 1622. Four of the plays published in quarto 
are obviously pirated (Romeo and Juliet, Henry 
V, Merry Wives, and Hamlet), and it is not likely 
that Shakespeare authorized, though he may 
have connived at, the publication of any of 
them. In 1628 appeared the first collected edition 
of Shakespeare’s plays, usually known as the 
First Folio. It was set forth by John Heminge 



The Title-page of the First Folio (1623) 


and Henry Condell, Shakespeare^s fellow-actors. 
It contains thirty-six plays (all the canonical plays 
except Pericles), twenty of which appeared in 
print for the first time. Over one hundred and 
eighty copies of the First Folio survive, but only 
fourteen are in a quite perfect state. The Second 
Folio (1682) is a reprint of the First, and makes 
a few alterations, many of which are for the 
worse. The ThM Folio (1668 and 1664) is 
mainly a reprint of the Second; the 1664 
impression contains Pericles and six pseudo- 
Shakespearean plays. The Fourth Folio (1685) 
is a reprint of the 1664 impression of the 
Third. 
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Other EditionSf Critical Works, dbc. 

Dryden, though he joined with Davenant to 
treat The Tempest as Chiron and Demetrius 
treated Lavinia, was one of the best as he was 
one of the earliest Shakespearean critics. The 
first critical editor was the Poet Laureate Nicholas 
Rowe, who in his edition of 1709 corrected some 
of the most palpable errors, and gathered together 
some facts and legends about Shakespeare’s lite. 
Pope in his edition of 1725 made some happy 
emendations, but was an injudicious though 
well-meaning editor. Theobald (1788) was a 
scholarly and ingenious editor, and made many 
brilliant emendations, of which one (a’ babbled 
of green fields) is probably the best emendation 
in ancient or modem literature. Hanmer (1744), 
a learned country gentleman, did not contribute 
much to Shakespearean scholarship; nor did 
Warburton, who reissued Pope’s edition with 
many notes of his own in 1747. Dr. Johnson’s 
edition (1765) is chiefly famous for its preface, 
an embodiment of sound common-sense. Capell’s 
edition (1768) is the work of a thorough but 
not superficially attractive scholar. Steevens, 
who reissued Johnson’s edition in 1778, was able 
but rash and irreverent. Malone, his rival, was 
laborious but more honest. His edition appeared 
in 1790. Variorum editions embodying the work 
of Johnson, Steevens, and Malone appeared under 
the editorship of Reed in 1808 and 1818, and under 
the editorship of James Boswell (the younger) in 
1821. The Shakespearean forgeries of W. H. 
Ireland, of no importance in themselves, are 
interesting as having deceived for a time the 
very elect. In the early part of the nineteenth 
century a new era in Shakespearean criticism was 
opened up by Coleridge, Schlegel, Hazlitt, and 
Lamb. Coleridge especially, though he lectured 
with as little method as Tristram Shandy had in 
writing his Life and Opinions, was in many ways 
the greatest of Shakespearean critics. His 
tradition was carried on at a later date by 
Swinburne, who is an excellent critic, though 
sometimes most emphatic where his case is 
weakest. The editions of Singer, Collier, Knight, 
Halliwell, Dyce, and Staunton all contribute 
something to our knowledge of Shakespeare. 
The Cambridge edition of Clark and Wright 
(1868-6) is chiefly remarkable for its exten- 
sive critical apparatus, which enshrines many 
worthless ^ emendations ’ made by unskilled 
labourers in criticism. Delius’s edition (1854-61) 
presents a text formed upon sound critical 
principles. A new Variorum edition was under- 
taken by H. Howard Furness of Philadelphia, 
who edited fifteen plays between 1871 and his 
death in 1912; his son has carried on his father’s 
plan and edited three plays. Each volume of this 
edition is a library in itself. Other editions are 


too numerous to mention, but the following may 
be singled out as important: Dowden, Craig, and 
Case, The Arden Shakespeare (1899-1918); Sir 
Sidney Lee, The Bmaissance Shakespeare (1907- 
10, reissued as The Caxton Shakespeare, 1910); 
and Sir Arthur Quiller-Couch and J. D. Wilson, 
The New Shakespeare (begun in 1921 ). 

It would be impossible to give even an indica- 
tion of the number of books that have been 
written about Shakespeare. Should they con- 
tinue to increase at their present rate, it is likely 
** that even the world itself could not contain the 
books that should be written ”. There is no doubt 
that many of these books serve no useful purpose. 
Not a few of them are autobiographies, or political 
or religious pamphlets in disguise. Many of the 
German and American books on Shakespeare 
are theses for the doctorate, of the highest 
educational value to those who wrote or com- 
piled them, but of no interest or importance to 
anyone else. Many other books are mainly or 
entirely devoted to conftiting previous absurd 
criticisms. Some writers subject Shakespeare to 
a curious process of indexing, as if he had written 
an Encyclopedia; others again cut him into 
small pieces, which they bind for a sign upon 
their hands and as frontlets between their eyes. 
But although there has been much lost labour, 
some good books and a few extremely good books 
have appeared in recent years. A few of these 
will be named in the Bibliography. 

Two tendencies of modern scholarship must be 
mentioned. One is a tendency to adhere whenever 
possible to the text of the First Folio. The early 
editors emended what they failed to understand, 
which is another way of saying they emended 
finely. Modern scholarship emends sparingly and 
cautiously. The other tendency is to set a high 
valuation upon the punctuation of the First 
Folio, which is supposed to be elocutionary 
rather than syntactical. Dr. Johnson, ‘ rich in 
saving common-sense ’, criticized this theory 
some one hundred and fifty years in advance of 
its formulation by asking: “ What could be their 
care of colons and commas who corrupted words 
and sentences ? ” 

Foreign contributions to Shakespearean scholar- 
ship are numerous, and many of them are valu- 
able. There is no space to enumerate any of 
them, but no article on Shakespeare would be 
complete without a mention of the great French 
translation by Francois Victor-Hugo, and the 
great German translation of Tieck and Schlegel. 
No higher praise can be given to these two trans- 
lations than to say that they are not unworthy 
of the original. 

In a felicitous passage Swinburne has com- 
pared students of Shakespeare to them that go 
down to the sea in ships, and occupy their busi- 
ness in great waters. ** For two hundred years 
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at least have students «f every kind put forth 
in every sort of boat on a longer or a shorter 
voyage of research across the waters of that 
unsounded sea. From the paltriest fishing-craft 
to such majestic galleys as were steered by 
Coleridge and by Goethe each division of the 
fleet has done or has essayed its turn of work; 
some busied in dredging alongshore, some taking 
surveys of this or that gulf or headland, some 
putting forth through shine and shadow into the 
darkness of the great deep.” Yet even those who 
have failed most signally in their quest have 
loved Shakespeare, not wisely but too well; and 
each of them might send to the ‘ adventurer in 
setting forth ’ a message in the words of Theo- 
dorides: 

Navi^you Ta <^09 eifiC' ^ fie irArfe* ical yap 6d’ rifieU 
ai Aoifral i/^e$ iiroPT0Tr6povv. 

A shipwrecked sailor, buried on this coast, 

Bids you set sail. 

Full many a gallant ship, when we were lost, 
Weathered the gale. 

The Baconian Heresy 

The discovery that Francis Bacon wrote the 
plays of Shakespeare was more or less a sequel 
to Columbus’s discovery of America. The 
originators and most of the exponents of the 
so-called Baconian theory have been Americans. 
J. C. Hart, the United States Consul at Santa 
Cruz, in his Romance of Yachting (1848), first 
raised doubts of Shakespeare’s authorship of the 
plays. Miss Delia Bacon, who became per- 
manently deranged in 1859, was the first to 
spread abroad a spirit of scepticism about 
Shakespeare’s career, by means of a book pub- 
lished in 1856. W. H. Smith of London first 
suggested the Baconian authorship (1856). 
Nathaniel Holmes, Mrs. Henry Pott, and at a 
later date Edwin Reed took up the wondrous 
tale in America. The Baconian masterpiece, 
however, is The Great Cryptogram (1887) by 
Ignatius Donnelly, whom Swinburne unkindly 
called ” Athanasius Dogberry, of New Gotham, 
U.S.A.”. Mrs. Gallup (1900) also investigated a 
so-called cipher. Sir Edwin Durning-Lawrence, 
a Londoner, issued a preposterous and pretentious 
work entitled Bacon is Shakespeare in 1910. 

Several writers who deny the Shakespearean 
do not affirm the Baconian authorship of the 
plays. Their names, some of which are fairly 
well known in legal and political circles, need not 
be recorded here. One of the latest recruits to 
their ranks is someone writing under the name of 
Looney. 

These various heretical theories have no 
shadow of a shade of truth in them. None of 
them has ever explained away the unmistakable 
contemporary evidence that Shakespeare wrote 
his own plays — such evidence as that of Meres, 


Barnfield, and John Davies of Hereford, and, 
above all, that of Ben Jonson. Excepting only 
the fourth book of Gulliver's TravelSt there is no 
stronger satire upon the human race than the 
fact that men have been found willing to support 
the Baconian theory. 

Bibliography 

It is wise to place at the head of a brief Shake- 
spearean bibliography a caveat by one of the most 
sensible of Shakespearean critics. Dr. Johnson. 
“ Notes are often necessary, but they are neces- 
sary evils. Let him that is yet unacquainted with 
the powers of Shakespeare, and who desires to 
feel the highest pleasure that the drama can give, 
read every play, from the first scene to the last, 
with utter negligence of all his commentators. 
. . . Let him read on through brightness and ob- 
scurity, through integrity and corruption; let 
him preserve his comprehension of the dialogue 
and his interest in the fable. And when the 
pleasures of novelty have ceased, let him attempt 
exactness, and read the commentators.” It has 
been aptly said that Shakespeare’s work is fine 
gold, while that of his commentators is mainly 
German silver. 

Books on Shakespeare may be divided into 
three classes: 

(1) Those useful to ordinary readers. 

(2) Those useful to students. 

(3) Those useful to no one. 

The subjoined list contains some of the first class 
(distinguished by an asterisk), and a few of the 
second. 

Sir Sidney Lee, *A Life of William Shake- 
speare (the standard biography); J. O. Halliwell- 
Phillips, Outlines of the Life of Shakespeare-^ 
F. G. Fleay, A Chronicle History of the Life 
and Works of Shakespeare \ F. J. Furnivall 
and J. Munro, ^Shakespeare: Life and Work\ 
Dr. Johnson, *Essays and Notes on Shakespeare 
(edited by Sir W. Raleigh); S. T. Coleridge, 

* Notes and Lectures on Shakespeare; W. Hazlitt, 

* Characters of Shakespeare's Plays; E. Dowden, 
*Shakspere: a Critical Study of his Mind and 
Art; *A Shckspere Primer; * Introduction to 
Shakespeare; Sir Walter Raleigh, ^Shakespeare 
(English Men of Letters Series); A. C. Bradley, 

* Shakespearean Tragedy; Oxford Lectures on 
Poetry; A. C. Swinburne, *A Study of Shake- 
speare; J. Churton Collins, Studies in Shakespeare; 
B. Wendell, William Shakespeare: a Study in 
Elizabethan Literature; G. Brandes, William 
Shakespeare; Morton Luce, *A Handbook to the 
Works of William Shakespeare; G. P. Baker, The 
Development of Shakespeare as a Dramatist; D. 
H. Madden, *The Diary of Master William 
Silence; Sir A. T. Quiller-Couch, * Shakespeare^ a 
Workmanship; various contributors. Shake- 
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speare's England (a tercentenaiy tribute, 1916); 
J. Bartlett, Concordance to Shakespeare; H. J* 
Cunliffe, A New Shakespearean Dictionary; M. 
Edwardes, *A Pocket Leseicon and Concordance 
to the Temple Shakespeare; £. A. Abbott, A 
Shakespearian Grammar, 

Shale, a term applied in geology to argillaceous 
strata which possess to a greater or less degree 
the quality of splitting into layers parallel to the 
planes of deposition. It is the solidified mud of 
ancient waters, sandy, calcareous, purely argil- 
laceous, or carbonaceous. Shale frequently con- 
tains fossils in a good state of preservation, such 
as the leaves of plants associated with the coal* 
measures. The variety known as bituminous 
shale or oil-shale burns with flame, and yields 
paraffin (q.v.). Alum is also largely manufac- 
tured from shales which contain decaying iron 
pyrites. 

Shalloon', a light woollen or worsted stuff 
said to derive its name from Chdlons (Ch41ons- 
sur-Mame, France). An extended meaning is 
now attached to the name, for it is used to 
indicate a weave (the 2 up, 2 down twill), while 
fabrics or bags made from vegetable fibres and 
used in the European War were denoted by the 
same name. 

Shallot', a plant, the Allium ascaUmicum, a 
species of onion, the mildest cultivated. It is 
sufficiently hardy to endure the severest winters 
of England. 

Sha'manism, the religious system of the 
Shamans, sorcerers, magicians, and necro- 
mancers, a form of savage magic prevailing 
among the peoples of Central and Western Asia 
and the Turanian peoples of Siberia, as well as 
among American Indians. It is based upon the 
belief that the world is pervaded by spiritual 
forces, and that the Shaman has the power to 
control nature and to drive away or propitiate 
the spirits. 

Shamrock, the name commonly given to the 
national emblem of Ireland, said to have been 
adopted by St. Patrick as an illustration of the 
Trinity in Unity. It is a trefoil plant, generally 
supposed to be the plant called white clover 
{TrifoUum repens), but some think it to be rather 
the wood-sorrel (Oxaiis acetoseUa), The plant 
sold as shamrodc is commonly yellow trefoil 
( Trifolium minus ). 

Shanghai, a city and seaport of China, in the 
province of Kiang-su, on the Hwang-pu River, 
about 12 miles above its entrance into the estuary 
of the Yang-tse-kiang. The walls of the Chinese 
city proper are about 8 miles in circumference, 
and enclose a dismal group of hovels and crooked, 
insanitary streets. In 1848 Shanghai was opened 
as one of the five treaty ports, and an important 
foreign settlement is established with extra- 
territorial rights. Along the bank of the river. 


in front of the British, Americsan, and French 
settlements, extends a wide dund. In the foreign 
settlement there are a fine cathedral, municipal 
offices, hospitals, club-house, Ac. The citizens 
of each nationality are under the protection of 
their respective consuls, and there are courts for 
each nationality. The Chinese Imperial Maritime 
Customs (under British officials) control the 
customs duties. Shanghai has railway and water 
communication with a third of China, and its 
trade is very extensive. The chief imports are 
cottons, cotton yarns, woollens, opium, petroleum, 
and sugar; and the exports, silk, tea, rice, cotton 
and cotton yam, hides, and wool. The largest 
part of the foreign trade is in the hands of British 
merchants. The manufactures include cotton- 
spinning, silk-winding, &c. The European popu- 
lation is about 12,000, the Chinese, 1,538,500 
(Chinese Post Office return). 

Shannon, the largest river of Ireland, rises 
at the base of Cuilcagh Mountain in County 
Cavan; flows south-west and south through 
Loughs Allen, Boderg, Bofin, Ree, and Derg; 
divides Connaught from Leinster and Munster; 
and enters the Atlantic by a wide estuary, at the 
mouth of which are Loop Head in Clare and Kerry 
Head in Kerry; length, about 250 miles; drainage 
basin, about 4400 sq. miles. The chief affluents 
of the river proper are the Suck and Brosna. 

Shan- si', an inland province of Northern 
China; area, 81,830 sq. miles. The chief grain 
crops are wheat and millet. T'ai-yuan is the 
capital. Shan-si is one of the most extraordinary 
coal (bituminous and anthracite) and iron 
regions of the world. Pop. about 10,000,000. 

Shan States, a number of small semi-inde- 
pendent communities occupying a district on 
the eastern approaches of Upper Burmah. Each 
state is governed by a chief and a council; the 
nominal religion is Buddhism. The people (Shans) 
have attained much proficiency in various handi- 
crafts, and show great aptitude for trade. 

Shantung', a maritime province of China, 
on the Yellow Sea; area. 55,070 sq. miles. The 
greater portion is level; the chief river is the 
Hoang-ho, which flows north-east into the Gulf 
of Pechili. Wheat, millet, and indigo are the 
chief products, and the manufactures include 
silk, hempen cloths, and felt. In this province 
both Mencius and Confticius were born. The 
capital is Tsi-nan-fiio. The province includes 
the port of Chifu and the territories of Kiao- 
ehow (see Tsit^tao) and Wei-hai-wei. Pop. 
about 26,000,000. 

Shap'inshay, one of the Orkney Islands of 
Scotland, between the Islands of Stronsay and 
Pomona. It is about 4} miles long and 4 miles 
broad. Pop. 620. 

Shark, the general name for a group of 
elasmobranchiate fishes, celebrated for the size 
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and voracity of many of the species. The form 
of the body is elongated, and the tail thick and 
fleshy. The mouth is large, usually ventral, and 
armed with several rows of compressed, sharp- 
edged, and sometimes serrated teeth. Ibey are 
the most formidable and voracious of all Ashes, 


pursue other marine animals, and seem to care 
little whether their prey be living or dead. They 
often follow vessels for the sake of picking up any 
offal which may be thrown overboard, and man 
himself often becomes a victim to their rapacity. 
The sharks formed the genus Squalus of Linnaeus, 
which is now divided into Afteen families, 
including extinct forms. Rondelet’s shark 
(Carcharodon Rondeletii) is one of the largest 
species, sometimes attaining the length of 40 
feet. It is found in all the warmer seas. The 
famous blue shark (Carcharias glaucus) is one of 
the most formidable and voracious of the species. 
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It is rare on the British coasts, but common in 
many of the warmer seas, reaching a length of 
over 80 feet. The hammer-headed sharks 
(Zygaena), which arc chiefly found in tropical 
seas, are very voracious, and often attack man. 
They are noteworthy for the remarkable shape 
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of their head, which resembles somewhat a 
double-headed hammer, the eyes being at the 
extremities. See Ichthyology; EtasmobrancMi; 
Dog-flshi Porbeagle. 

Sterp, James, Scottish ecclesiastic, bom in 
1618, died in 1679. He was recognized as a leader 
of the moderate party in the Church, on 
whose behalf he visited London as one of 
their deputies to Cromwell. He was 
afterwards actively in favour of the Res- 
toration, and was rewarded by being 
appointed professor of theology in St. 
Andrews, and chaplain to the king for 
Scotland. In 1661, when the Parliament 
established Episcopacy, he was appointed 
Archbishop of St. Andrews. His perse- 
cutions of the Covenanters made him 
detested by that party, and in 1679 he 
was waylaid and murdered on Magus 
Moor, Fifeshire. 

Shaw, George Bernard, British drama- 
tist, novelist, and critic, was born in 1856. At 
the age of Afteen he began work in a land- 
agent’s office at Dublin, but eventually removed 
to London (1876), where his novels The Irrational 
Knot (1880) and Love Among the Artiata (1881) 
were published as serials. Between 1885 and 1898 
Shaw was successively on the staff of The PaU 
Mall Gazette, art and musical critic of The Star 
(1890-4) and of The World, and dramatic critic 
of The Saturday Review, Among his works are 
the novels Caahel Byron^a Profesaion (dramatized 
in 1903 as The Admirable Baahville), An Unsocial 
Socialiat, and Love among the Artists; and the 
plays Widowers' Houses (his Arst play, produced 
1892), Mrs, Warren’s Profession (banned by the 
censor, but ultimately played in 1902), Caesar 
and Cleopatra (1898), Arms and the Man (1894), 
You Never can Tell (1896), Man and Superman 
(1903), Major Barbara (1905), The Doctor's 
Dilemma (1906), Fanny's First Play (1911), Pyg- 
malion (1912), Back to Methusaleh (cycle of Ave 
plays) (1921), and Saint Joan of Arc (1928). 
Shaw has adapted his plays to the needs of a 
novel - reading public by the introduction of 
lengthy stage directions and explanatory de- 
scriptions. He won the Nobel Prize for 1925. 

Shawl (Pers. shdl), an article of feminine 
attire for covering the shoulders, is either knitted 
or woven, and generally square or oblong in 
shape. The choicest shawls, both for Aneness 
of material and beauty of design and colouring, 
are those made in Kashmir from the short under- 
wool of a Tibetan goat. Many of these are 
elaborately embroidered; in those plainly woven 
the ^ cone ’ ornament is prominent in the pattern. 
Some colonies of Kashmiri shawl-makers are 
settled in the Punjab, but their work is oi 
inferior quality. The Scottish town of Paisley 
was long noted for its clever imitations of the 


183 



White Shark {Carcharias lamia) 



SHEA 


SHEEP 


Kashmir shawls, the annual local output at one 
time amounting to the value of £1,000,000. 
Shawls, very popular in mid- Victorian days, 
are now but little worn; those chiefly used to-day 
are largely knitted in the Shetland Isles. These 
are light, warm, and beautifully made. 

Shea, the Bassia butyracea of botanists, is a 
native of tropical Asia and Africa. The trunk of 
this tree, when pierced, yields a copious milky 
juice, and shea or vegetable butter is found in 
the nuts when crushed. See Bassia* 

Shears, cutting instruments which act by 
shearing. The blades of the shears, or scissors, 
used for cutting cloth are set with great care to 
ensure cutting from point to rivet. In engineering, 
the name shears is given to a heavy tool used for 
cutting steel plates or girders. The work is held 
by overhanging cranes over a fixed blade, and 
a second blade is mechanically operated to cut 
down through the material. 

Shear-tails (Thaumastura), a genus of hum- 
ming-birds, of which the slender shear-tail 
(T. enicura) of Central America and Cora’s 
shear-tail (T. cora) of Peru and the Andes valleys 
are two familiar species. 

Shearwater, the name of several marine birds 
of the genus Puffinus. The great shearwater 
(P. major)t which is 18 inches long, is found on 
the south-west coasts of England and Wales. 
They fly rapidly, skimming over the sea, from 
which they pick up small fishes, molluses, &c. 
The name is sometimes applied to the scissor- 
bills or skimmers, species of Rhynchops. 

Sheath-bills, or Kelp Pigeons {Chidnis alba 
and C. minor), birds belonging to the order 
Charadriiformes. A horny sheath overlies the 
nostrils, and is continued back until it extends 
in a kind of hood, thickly feathered, covering the 
face. In appearance and flight they are not 
unlike pigeons, their plumage being dazzlingly 
white. They inhabit the islands of the southern 
oceans. 

Sheba, an ancient kingdom situated in 
Southern Arabia. The inhabitants of Sheba, or 
Sabseans, were celebrated for their wealth and 
prosperity. Their religion was the cult of nature, 
and their state was a feudal system. The Sheba 
of Arabia must not be confounded with the 
Sheba in Ethiopia, whose people were also called 
Sabseans (Is. xliii, 3). Whether the Queen of 
Sheba who came to visit King Solomon came 
from Arabia or from Ethiopia is doubtful. 

Shechem. See Nablus. 

Sheep, a ruminating mammal belonging to 
the family Ovidse, which includes (1 ) true sheep 
(Ovis), (2) true goats (Capra), (8) the Bharal or 
blue sheep of Tibet (PseudoiS), (4) Ami or Bar- 
bary sheep of North Africa (Ammotragus), and 
(5) the beardless goats (Hemitragus). Trae sheep 
are distinguished by the possession of face glands 
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and interdigital glands, which are absent in the 
others. Both wild and domestic varieties exist, 
the former possessing a short tail, the latter a 
long one. Wild sheep have either curved or spiral 
horns, which may be absent or vestigial in 
domestic breeds. Although their origin is obscure, 
sheep have always played an important part 
amongst animals, and their importance to-day 
is reflected in the number (fully 24 millions) 
shown in statistics for the United Kingdom in 
1921. From the agricultural standpoint they are 
important, for not only do they make use of 
mountain- and heath-land unsuited to tillage 
and to other classes of stock, but they also main- 
tain the fertility of arable land. This is accom- 
plished by folding sheep on specially grown 
crops, which are consumed by them with or 
without concentrated foods, when the consoli- 
dating effect of trampling, especially on light 
soils, and the value of the manure, are evinced 
in succeeding crops. In addition, the enlarge- 
ment of their salivary glands allows of their 
existence on comparatively dry tracts of land, 
and their close grazing capacity gives them the 
advantage of the finest and sweetest portions of 
grass on even exposed bare land. 

Variations in soil, climate, altitude, nature of 
herbage, systems of farming, and local fancies in 
respect of flesh, wool, and appearance naturally 
produce many breeds. These vary in size, nature 
of wool, general proportions and conformation 
of the body, rate of maturity, quality of flesh, 
prolificness, hardiness, adaptability, colour of 
face, and absence or presence of horns. However, 
the similarity of some breeds to others allows 
of their classification into three main groups: 

1. Mountain Breeds. — Blackfaces, Cheviot, Welsh Moun- 
tain, Radnor, Herdwick, Ker^ Fiill, Dartmoor, Exmoor, 
Clun Forest. Lonk Sheuand, Limestone, Derbyshire Grit- 
stone, Roughfell, Swaledale, and Penistone. 

Characteristics . — Smallest and hardiest breeds; can thrive 
on poor mzing; very adaptable; give good quality flesh; 
less prolific and usually slower maturing than others; wool 
is long and coarse, except in case of Cheviots and Welsh 
Moimtain. Wool-clip, from 2} to 6 lb. Dead-weight at 
15 months, 45 to 70 lb. (Shetland excepted). 

2. Lono-woolled Breeds. — Lincoln, Kent, Devon Long 
Wool, Leicester, South Devon, Wensleydale, Border 
Leicester, and Cotswold. 

Characteristics . — Largest breeds; suit rich pasture; mature 
quickly; fairly prolific; give heavy fleeces of long, lustrous 
wool; carcass tends to bear too much fat. Wool-dip varies 
from 7 to 14 lb. Dead-weight at 15 months, 75 to 120 lb. 

3. Short-woolled Breeds (Down Breed^. — Hampshire, 
Shropshire, Oxford, Suffolk, South Down, Dorset Homed, 
Dorset Down, and Ryeland. 

CharacterisUcs . — Large size; suit down land and folding- 
on crops; prolific; quick maturing; large proportion of lean 
meat; most valuable wool: less hardy and adaptable than 
mountain breeds. Wool-clip, 5 to 8 lb. Dead-weight at 
15 months, 75 to 100 lb. 

The period of gestation averages 150 days.. 
One crop of lambs is produced per year, one lamb 
per ewe being desired from mountain breeds, 
and two from others. Ewes are usually kept 
for breeding for five years, whilst for muttoa 
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purposes lambs and ho§^ are killed from the ages 
of twelve weeks to eighteen months. 

Sheep- laurel, a small North American shrub 
of the genus Kalmia {K. angttsHfolia). It is a 
favourite garden shrub, but is poisonous to 
cattle. 

Sheep ’s-head, the name of a fish (Sargua ovis) 
caught on the shores of Connecticut and Long 
Island. It is allied to the gilt-head and the 
bream, and is considered a delicious food. 

Sheep-tick, a well-known dipterous insect 
(Melophdgus ovlnus) belonging to the family 
Hippoboscidae or horse-flies. The pupse pro- 
duced from the eggs are shining oval bodies 
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I and 2, Ixodes ricinus^ female and male (both X 8). 

3, Ixodes hexagonuSt female ( X 4), 

which become attached to the wool of the sheep. 
From these issue the tick, which is horny, bristly, 
of a rusty oclire-colour, and wingless. It fixes 
its head in the skin of the sheep, and extracts 
the blood, leaving a large round tumour. 

Sheemess, a naval base, dockyard, and gar- 
rison town of England, in the county of Kent, 
and in the Isle of Sheppey, on the River Medway, 
at its junction with the Thames; served by the 
South-Eastern & Chatham Railway. The fortifica- 
tions, which are entirely modern, are of immense 
strength. The Admiralty dockyard employs a 
large number of men, and is principally utilized 
for repairs. Sheerness has large military and 
naval barrack accommodation. Pop. 18,600. 

Shefifield, a city of Yorkshire, the fifth in size, 
and one of the chief industrial cities of England, 
stands at the junction of the Sheaf and Don; 
served by the Midland, Great Northern, and 
Great Central Railways. The site ofthe town was 
originally confined to the angle formed by the 
Sheaf and Don, but it now extends along the 


slopes above these rivers and their tributaries, 
the Loxley, Rivelin, and Porter. Buildings 
include the church of St. Peter’s, the Cutlers’ 
Hall (seat of the Cutlers’ Company, incorporated 
in 1624), and the university (1905). The trade 
of Sheffield is chiefly connected with cutlery and 
the manufacture of all forms of steel, iron, and 
brass work, for which it has long been famous. 
The steel manufacture includes armour plating, 
rails, engine castings, and small-arms; engines,, 
machinery, plated goods, Britannia-metal goods, 
optical instruments, stoves and grates, and many 
other hardware lines are produced. 

Sheffield was granted a charter by Edward I 
(1296). In the time of Edward III it was known 
for its ‘ whittles ’, and acquired increasing skill 
in iron work and cutlery production through the 
settlement of Dutch artisans in Elizabethan 
times. Pop. (1921 ), 490,720. 

Sheffield Plate, the forerunner of the modern 
electro-plate, produced by applying a coating of 
silver to a foundation of inferior metal by means 
of the galvanic current. In 1742 Thomas Bol- 
sover, a Sheffield mechanic, was repairing a silver 
knife and ‘ cramping * the joint with a penny, 
when he over-heated the metals, which fused. 
Bolsover saw the possibilities which lay in his 
discovery, and succeeded in applying by fusion 
a thin coat of silver to a copper base. Though he 
produced many articles of ‘ Sheffield ’ plate, he 
failed to reap the full reward; but Joseph Han- 
cock, his apprentice, later took up the work in 
earnest. By 1760 several firms were actively 
engaged in the new trade. The silver-plating 
was applied to the copper base in the proportion 
of about one part to twelve, adhesion being pro- 
cured by fusion in a furnace. Further processes of 
the work included forge-hammering, or rolling; 

‘ raising ’; the addition of such ‘ mernbers ’ as 
handles, teapot spouts, &c.; ‘ swaging for pro- 
ducing bands and raised edges; chasing, piercing, 
embossing, fluting, &c. Two distinct ‘ periods ’ 
of Sheffield plate are generally recognized: the 
first, extending from the invention to about 1770, 
during which the foundation was of copper; 
the second, following a transition interval, when 
copper was replaced by German silver. This, 
being a white metal, did not show the signs of 
wear displayed by the dark copper base; but 
the quality of plate deteriorated from its intro- 
duction. Numerous specimens of Sheffield plate 
exist, and are much valued by collectors, particu- 
larly if of the first ‘ period ’. — Cf. H. N. Veitch, 
Sheffield Plate (profusely illustrated). 

Shell (shel), Richard Lalor, Irish politician 
and dramatist, born in 1791, died in 1851. He 
produced a number of plays and wrote a series 
of papers called Sketches of the Irish Bar. Along 
with O’Connell he agitated for Catholic emancipa- 
tion, and in 1831 he entered Parliament as 
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member for Louth. He was successively appointed 
Vice«PresidentoftheBoard of Trade(18d9), Judge 
Advocate-General (1841), Master of the Mint 
(1846), and minister at Florence (1850). Among 
his plays the best known are the tragedies The 
Apostate and Evadne. 

Shek'el, a Jewish weight and in later times 
a coin. The weight is believed to have been about 
218 or 220 grains troy, and the value of the silver 
coin 2s. 6d. sterling. A shekel (weight) of gold 
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was worth £1, 16s. 6d. sterling. The shekel of 
the sanctuary is supposed to have been originally 
worth double the common shekel. 

Sheldrake, or Sheildrake, the name given 
to two species of British ducks, namely, the 
common sheldrake or bergander (Tadoma 
comuia) and the ruddy sheldrake or brahminy 
duck (Casarca ruHla), They are sometimes called 
burrow-ducks, from their habit of making their 
nests in rabbit-burrows. 

Shell, the name applied to the external limy 
covering secreted by various groups of inverte- 
brate animals, but restricted in a scientific sense 
to that form of exoskeleton secreted by the mantle 
of the mollusca. Thus the hard coverings of 
crabs, sea-urchins, lobsters, foraminifera, Ac., 
are scientifically known as ^ tests \ and are not 
to be regarded as true shells. The shell in mol- 
lusca grows with the growth of the animal, to 
which it affords protection. The shell or test of 
a crustacean does not grow after it has once been 
formed, but is cast and renewed from time to 
time. In its most elementary form the moUuscan 
shell exists as simply a covering to the gills. In 
their chemical composition shells are usually 
composed of carbonate of lime, mixed with a 
small proportion of organic matter. See Mol- 
lusca. 

Shelley, Mary Wollstonecraft, British author, 
the second wife of Percy Bysshe Shelley (q.v.), 
was born in 1797, died in 1851. Her romance of 
Frankenstein was published in 1818, when she 
was twenty-one years old. Her other works 
include Valperga and The Last Man. In 1840 
she edited Shelley’s works, with preface and 
biographical notes. 

Shelley, Percy Bysshe, English poet, was bom 
on 4th Aug., 1792, and died on 8th July, 1822. 
He came of an old family of Sussex squires, who 
were, however, Whigs in their politics, so that 
he grew up “ with an addiction to liberty in the 


abstract, and with no special aversion to the 
revolution”. Shelley’s father, Timothy, per- 
suaded his father, Bysshe, to accept a baronetcy 
from the Whig Government during its short 
tenure of office in 1806, when the poet was in his 
fourteenth year. Shelley went to Sion House 
School, Brentford, at the age of ten, and to Eton 
just before his twelfth birthday. He went into 
residence at University College, Oxford, in Oct., 
1810. Both at school and at college he showed 
himself a rebel at heart, and displayed an im- 
placable enmity towards two fundamental insti- 
tutions, fagging at Eton, and College Chapel at 
Oxford. He had developed atheistic or rather 
pantheistic views, and, being unfortunately im- 
bued with a missionary spirit, he published a 
small pamphlet entitled The Necessity of Atheism 
in Feb., 1811, and indiscreetly sent copies to 
some bishops and heads of houses. For this, or 
rather for refusing to answer questions concern- 
ing the authorship of the pamphlet, Shelley was 
expelled from the university, together with his 
friend Thomas Jefferson Hogg. He then went to 
London and lived in lodgings; his loneliness was 
somewhat alleviated by the society of Harriet 
Westbrook, the daughter of a well-to-do retired 
hotel-keeper and a school friend of Shelley’s 
sisters. Miss Westbrook, who was barely sixteen, 
nursed the delusion that she was persecuted at 
home, and threw herself upon Shelley’s pro- 
tection. He eloped with her to Edinburgh, and 
married her there on 28th Aug., 1811, though he 
did not approve of marriage as an institution. 
It is not necessary to go into the details of 
Shelley’s unhappy domestic life. The exact facts 
of the case are not and probably never will be 
known, and even if they were they would make 
no difference to Shelley’s poetry, which is, after 
all, the important part of his life. The story is a 
complex one. Respect for the marriage-laws 
makes biography, if less exciting, much easier 
to write. Suffice it to say that after two years of 
a wandering but not altogether unhappy life, 
the couple lost whatever affection they ever had 
for pne another, and in July, 1814, Shelley fled 
to the Continent with Mary Godwin, daughter of 
William Godwin (q.v.) and his wife Mary (q.v.). 
Shelley remained on good terms with Harriet, 
settled £200 a year on her, and even invited her 
to rejoin his household, but she became more and 
more miserable and finally disappeared. Her 
body, in an advanced stage of pregnancy, was 
found in the Serpentine on 10th Dec., 1816. 
This was a great blow to Shelley, who, however, 
married Mkry three weeks later. The last of the 
domestic misfortunes arising from his first 
marriage was that he was deprived (in March, 
1817) of the custody of his two children by 
Harriet. 

Shelley’s earliest work did not give much 
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promise of his genius. While very young he 
published two crude romances in the manner of 
* Monk * Lewis, Zastrozzi, and St. Irvyne, or the 
Bosicrueian. The pamphlets which he contributed 
to the cause of Ireland were not above the 
standard of compositions of that kind. His first 
poem of importance, Q^een Mab^ was privately 
printed in 1813. It is fUll of promise, but ag- 
gressive and intolerant in its religious and 
political views. His prose dialogue A Refutation 
of Deism appeared in 1814. In the autumn of 
1815 he wrote his first great poem, Alastor, or ike 
Spirit of Solitude. After his marriage with Mary 
Godwin he settled at Great Marlow, in Bucking- 
hamshire, where he wrote his long narrative 
poem, originally known as Laon and Cythna, but 
rechristened The Revolt of Islam after bowd- 
lerization. Early in 1818 it was feared that 
Shelley was going into consumption, and he left 
England for Italy, where he was destined to 
spend the remaining four years of his life. Life 
in Italy amid the most beautiful scenery im- 
proved the quality and increased the quantity of 
Shelley’s work. His friendship with Thomas Love 
Peacock (q.v.) had made him an ardent classical 
scholar, and his study of Greek was immensely 
beneficial to his mind, increasing its strength and 
decreasing its aggressiveness. He completed his 
Rosalind and Helen in 1818, and in the same year 
wrote Julian and Maddalo, which was inspired 
by his friendship with Byron. In 1819 he pro- 
duced his two great works, Prometheus Unbound, 
one of the greatest lyrical dramas in the world, 
next to those of ^schylus, and his fine tragedy 
The Cenei. This tragedy is perhaps the greatest 
non-Elizabethan tragedy in English, though in 
its dark story it resembles the lost ^olus of 
Euripides, and the best-known of Ford’s plays. 
Strange as it may seem, Shelley intended this 
play for the stage, and when drawing Beatrice 
Cenci had in mind the celebrated actress Eliza 
O’Neill. Shelley’s satirical writings were not so 
successhil: The Masque of Anarchy was inspired 
by the Peterloo massacre; Peter Bell the Third 
was a skit on Wordsworth almost as dreary as 
its archetype; and Swellfoot the Tyrant, a satire 
upon George IV and Queen Caroline, was an 
imitation of Aristophanes, and as little successful 
as such imitations always are. During this s^e 
period Shelley wrote many of his most beautiful 
lyrics, including the greatest of them all, the 
Ode to the West Wind. In 1820 he wrote his 
Letter to Maria Gisborne, and The Witch of Atlas, 
a fantastic but brilliant poem. His other longer 
poems include: Epipsychidion, inspired by a 
beautiful girl Emilia Viviani, who was confined 
in the convent of St. Anna; Adonais, a lament 
for the death of Keats; Hellas, a lyrical drama 
suggested by contemporary events in Greece; 
the unfinished historic^ drama Charles I; and the 


unfinished poe^ The Triumph of Life. Shelley 
was a highly accomplished translator, and his 
versions of the Homeric hymn To Mercury and 
of The Cyclops of Euripides are masterpieces. 
Among his prose works, A Defence of Poetry is a 
remarkable and original critical study. There 
is a certain amount of unsolved and probably 
insoluble mystery about how Shelley met his 
death. He was drowned, together with his friend 
Williams, while sailing from Leghorn to Spezzia, 
on 8th July, 1822. It is uncertain, however, 
whether the boat (the Don Juan) capsized in a 
sudden squall, or whether it was purposely run 
down by an Italian felucca intent upon robbery. 
Shelley’s body was cast ashore ten days later 
near Viareggio. He had a volume of Keats in 
one pocket and a volume of Sophocles in the 
other. His body was cremated on 16th Aug. in the 
presence of Byron, Hunt, and Trelawny, and 
his ashes were buried in the Protestant cemetery 
at Rome. 

In Shelley the spirit of lyric poetry was in- 
carnate. His work is the quintessence of poetry, 
which is ‘ the breath and finer spirit of all know- 
ledge ’. His compeers are Sappho and Catullus. 
To a Skylark, To Night, and The Cloud are among 
the best-known of his lyrics, but there are many 
others as perfect if less popular. The greatness 
of his genius is hardly more remarkable than the 
mental growth he displayed in his later days. 
At first he was a stranger upon earth, and a 
petulant rebel, but he went from strength to 
strength in wisdom and in self-control. It was 
symbolic of his art that when his body was 
washed up his pockets contained the most perfect 
of Attic poets and the greatest of his own con- 
temporaries. His poetry combines all the finest 
qualities of classical and of modern poetry. No 
other English poet could so truly say what 
Cleopatra said: 

1 am fire and air; my ether elements 

I give to baser life. 

Bibliography: E. Dowden, Life of Shelley; 
J. A, Symonds, Shelley (English Men of Letters 
Series); M. Arnold, Essays in Criticism (Second 
Series); T. J. Hogg, Life of Shelley; A. C. Brad- 
ley, Oxford Lectures on Poetry; E. J. Trelawny, 
Recollections of the Last Days of Shelley and 
Byron; Lady Shelley, Shelley Memorials; T. L. 
Peacock, Memoirs of Shelley. 

Shells are the projectiles fired from artillery 
weapons. They are cylindrical in shape, fining 
down to a conical head, which, except in the case 
of armour-piercing shell, contains the frise. 
Rotation is imparted to the shell by means of a 
driving band of soft metal, generally copper, 
secured to the shell. The driving band is cut into 
by the raised ribs or lands of the rifling, and so 
also provides a seal for the propellent gases, a 
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stop to regulate ramming, and a support that 
prevents the shell from slipping back when the 
gun is elevated. The difference between all 
shells is one of degree, not of kind, and there are 
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Fig. 1. — X 8-pounder high-explosive shell in section, 
showing fuse screwed into nose of shell case. Case with 
thick steel walls, interior filled with high-explosive (lyddite, 
trotyl, or amatol). The fuse can be set to act in one of three 
ways, all based on percussion; (n) Instantaneously on impact 
to give good concussion effect; most used against troops in 
the open. (6) With * delay * action to burst after penetration 
to a greater or less extent, giving good * crater * effects; used 
against earthworks and buildings, (c) Again with delay 
action assisted by the effect of ricochet, causing a burst in the 
air, giving good splinter and concussion effect; useful against 
troops in trenches. 

Fig. 2 . — 1 8-pounder shrapnel shell. Thin steel walls with 
central channel for passage of flame from fuse to bursting 
charge of black powder in base. Remainder of space filled 
with round bullets. Fuse screwed into nose of shell is 
* set * to explode in the air close to the target, i.e. a * time 
fuse *. Bursting charge merely blows off head of shell and 
releases bullets, which are thrown forward in a cone by force 
of original momentum. Normally used against personnel. 
Other varieties of this shell are * star shell which projects 
flares instead of bullets, and * incendiary shells 

Fig. 3. — Howitzer shell of carrier type. Thick steel walls; 
interior containing a sufficient bursting charge of high- 
explosive and a bottle filled with a chemical compound which 
on being exposed to the air becomes poison-gas of one form 
or another according to the nature of the contents of the 
bottle. 


only three types: (1) the high-explosive type, in 
which the case breaks into missiles; (2) the 
shrapnel type, in which the missiles are con- 
tained in the case; and (8) the carrier type, in 
which the case contains chemicals of various 
kinds. 

The high-exploaive type consists of a steel case 
containing an explosive substance that will 
detonate, such as lyddite, trotyl, or amatol 
(British); melinite (French); picric acid (Italian); 
&c. The detonating wave passes from the fUse 
to a gaine or exploder, and thence to the main 
high-explosive filling. When fired with instan- 


taneous-fiise, the shell bursts on top of the 
ground, and the body breaks into fragments, which 
fly outwards. The concussion effect is con- 
siderable, but the crater formed is small. It is 
used against troops and guns in the open or 
under light cover, for wire cutting, and for con- 
cussion effect against concrete or masonry works 
from which other shells ricochet. When fired with 
a ‘ non delay * or ‘ delay ’ 
fuse, allowing a small 
fraction of time to elapse 
between the shell hitting 
and its detonation, the 
shell is apt to bury itself, 
and the burst is conse- 
quently smothered. The 
splinter effect is reduced 
by the large number of 
splinters which bury them- 
selves in the crater. The 
crater effect, on the other 
hand, is good, the depth 
of crater depending on the 
delay between hitting and 
detonation, velocity of the 
shell, &c. With a long 
‘ delay * the shell may 
bury itself and burst 
underground, forming a 
subterranean crater with 
concussion effect. This 
kind of shell is used for 
the destruction of build- 
ings, trenches, and strong 
cover other than concrete. 

With high striking 
velocity, suitable ground, 
and small angles of im- 
pact a large proportion of 
high-explosive shell with 
‘ delay ’ fuses will ricochet 
and burst in the air. The 
splinter effect laterally 
and downwards and the 
concussion effect are good; 
no crater is made. This 
ricochet effect is used 
against troops in trenches, 
prepared shell-holes and 
sunken roads, and against 
the personnel of shielded 
guns. 

The shrapnel type in- 
cludes shrapnel, incendi- 
ary, and star shell. A 
shrapnel shell, which is 
named after its inventor, Lieutenant-General 
Henry Shrapnel (1761-1842), consists of a steel 
case containing a number of bullets and a small 
bursting charge. The case is made as thin as 



Fig. 4. — Fuse for use 
with high-explosive shell 
as in fig. t. The shock 
of discharge causes the 
* detent* D to compress 
the * detent spring * s, and 
thereafter to be held in 
a new position, allowing 
the 'centrifugal bolt’ B 
to move out of the way 
of the 'graze pellet* P. 
This * graze pellet ’ is held 
away from the needle N 
only by the ' hair sprinir ’ 
H, so mat the least jar is 
sufficient to force the 
'primer ’ R in the end of 
the graze pellet on to the 
needle, by which it is 
exploded, the flame pass- 
ing down through ci and 
C2toC3. Below, another 
type of fuse. 
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possible to increase^ts carrying capacity, and, 
except for a central channel and the small bursting 
charge at the base, is completely filled with 
bullets packed in resin. The flash from the fuse 
passes down the central channel and ignites the 
bursting charge. This explodes, blowing off the 
head of the shell and forcing the bullets out of 
the case, which does not break up. Shrapnel, by 
means of a * time-fuse ’, is generally made to 
burst in the air; the bullets, as they leave the 
case, opening out into a cone and covering a 
large area of ground. As the bullets rapidly lose 
their velocity, a shrapnel shell must be exploded 
close up to the target. Shrapnel, burst in the 
air, is used against troops in the open or under 
very light cover, or for creeping and protective 
barrages. Its forward effect makes it especially 
effective in enfilade. Incendiary shells are similar 
to shrapnel, except that the bullets are replaced 
by cylinders of an incendiary substance, such as 
thermit, which are ignited by the bursting charge 
and projected forward like shrapnel bullets. 
They are employed to set buildings, ha3rricks, 
&c., on fire, or bum crops or undergrowth. Star 
shells contain parachute flares, which are ignited 
and projected from the case by the bursting 
charge. The shell is burst in the air, and the 
dares sink slowly, lighting up the ground. 

The carrier type includes gas shell, smoke 
shell, &c. The steel case contains a chemical 
composition, either liquid or solid, and a bursting 
charge. The bursting charge is only sufficient to 
break up the case, scatter the contents, and, if 
necessary, ignite them. 

Shell- sand, sand mostly or largely composed 
of minute fragments of the shells of sea animals, 
common on many beaches. It is a valuable 
manure for soils requiring liming. 

Shen-si, a northern province of China, 
bounded on the north by the Great Wall, and 
on the east by the Yellow River; area, 75,270 
sq. miles. It is purely an agricultural province. 
Shen-si is a great channel of communication be- 
tween China and Central Asia. Sian-fri is the 
capital. Pop. 6,700,000. 

Shen 'stone, William, English poet, bom in 
1714, died in 1763. He passed his life in retire- 
ment on his small paternal estate of Leasowes, 
beautifying it, and writing odes, elegies, ballads, 
and pastorals, which had considerable popularity. 
His Schoolmistress, in the Spenserian stanza, 
published in 1742, was the best-known of his 
poems; but he is chiefly remembered as a 
pioneer in the romantic movement. 

Shepherd’s Purse (Capsella bursa pastdris), 
a plant of the nat. ord. Cruciferse. It is an annual 
weed, found in all temperate climates, having 
simple or cut leaves and small white flowers. In 
Britain it occurs in all situations up to 1200 feet. 

Shep'pey, an island of England, in the county 


of Kent, at the mouth of the Thames, between 
the estuaries of the Medway and the Swale. It 
is 9 miles long and 5 miles broad, and contains 
the town of Sheerness. Pop. ( rural district) , 4592. 

Shepton-Mallet, a town of England, in 
Somersetshire. It has a market-cross dating from 
1500. Brewing is the principal industry, and 
there are roperies, &c. Asphalt-, marble-, and 
granite-works exist in the vicinity. Pop. 4300. 

Sherardizing is a dry galvanizing process by 
means of which steel articles are coated with 
metallic zinc to act as a protection against msting 
or corrosion. The process was invented by 
Sherard Cowper-Coles, and consists in packing 
the articles to be treated in zinc dust and heating 
to about 300® C. for some time. The zinc com- 
bines with the iron at its surface, and appears to 
form an alloy similar to that produced in or- 
dinary galvanizing operations. 

Sher'aton, Thomas, furniture designer, born 
at Stockton-on-Tees in 1751 ; removed to London 
about 1790; published several illustrated manuals 
of furniture design; died in London in poverty in 
1806. He introduced a style of cabinet-making 
characterized by the strict subordination of orna- 
mentation to utility, and generally by a severer 
taste than that of Chippendale, his predecessor. 
See Furniture, 

Sher 'borne, a town of England, in Dorset- 
shire. It is a place of great antiquity, having been 
the seat of a bishopric from 705 till 1078. The 
church of the ancient abbey, founded in 998, is 
one of the finest minsters in the south and west 
of England. There are also ruins of a castle, 
dating from the time of Stephen. The grammar- 
school (founded 1550) is a large and flourishing 
public school. Pop. 6400. 

Sher'brooke, Robert Lowe, Viscount, British 
statesman, was bom in 1811, died in 1892. He 
was educated at Winchester and at University 
College, Oxford. In 1842 he was called to the 
Bar, and the same year he emigrated to Australia, 
whence, after a successful career as barrister, 
journalist, and politician, he returned to Eng- 
land in 1851. He entered Parliament in 1852. 
As Vice-President of the Council from 1859 to 
1864 he introduced the system of payment by 
the results of examination into school adminis- 
tration. His effective speeches against the 
Reform Bill of 1866 brought him into great 
prominence, and were largely responsible for the 
fall of the Russell-Gladstone ministry. He was 
Chancellor of the Ebcchequer under Gladstone 
from 1868 to 1873. 

Sherbrooke, a city and port of entry of 
Quebec, Canada, at the confluence of the Magog 
and St. Francis Rivers; served by the Canadian 
Pacific, Grand Trunk, Boston & Maine, and 
Quebec Central Railways. It is the centre of 
an asbestos- and copper-mining, dairying, and 
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mixed ftoning district, and has varied manu- 
factures. Canada's Great Eastern Exhibition is 
held there annually (September). Pop. 22,100. 

Sheridan, Philip Henry, American soldier, 
bom 1881, died 1888. He graduated at the 
Military Academy, West Point, in 1858, and 
from 1855 to 1861 served on the frontiers of 
Texas and Oregon. He greatly distinguished 
himself during the Civil War, and took a promi- 
nent part in the battle of Chickamauga. After 
the war he held various military commands. In 
Feb., 1884, on the retirement of Sherman, he 
succeeded to the command of the army. 

Sheridan, Richard Brinsley Butler, Anglo- 
Irish dramatist and politician, was born on 80th 
Oct., 1751, and died on 7th July, 1816. His 
grandfather, Thomas Sheridan, was a friend of 
Swift; and his father, also named Thomas, was 
well known as an actor, as the author of A 
DissertcUion on DifflcuUiea in Learning the 
English Torque, and as the holder of highly 
original views upon education. The dramatist's 
mother, who was a Miss Chamberlaine of Dublin, 
wrote several plays, one of which. The Discov^, 
was a stock piece at Drury Lane for many years. 
Richard Brinsley Sheri(^n therefore inherited 
an unusual amount of talent from both sides of 
the family, and he transmitted much of his 
ability to his descendants, many of whom were 
famous, the most celebrated being the first 
Marquess of Dufferin and Ava. 

Sheridan was educated at Harrow School, 
where he remained from 1762 to 1768. He con- 
tinued his education under a tutor, and was 
instructed in elocution by his father. In 1771 he 
collaborated with a school friend, N. B. Halhed, 
to translate the EpisUes of Aristsenetus (an 
anthology of love-letters), and to compose a 
farce originally entitled Isdon, but rechiistened 
Jupiter after being recast by Sheridan. In 
March, 1772, he eloped to Calais with Miss 
Elizabeth Ann Linley, a beautiful girl of sixteen 
who had already made a name for herself as 
prima donna of her father's concerts. This was 
done to save Miss Linley from the persecutions of 
a married admirer, one Major Mathews, with 
whom Sheridan fought two duels, in the second 
of which he was seriously wounded. Sheridan 
and Miss Linley were secretly married in France, 
and were married again in England in April, 
1778. This romantic episode not only provided 
Sheridan with a wife with whom he was ideally 
happy, but brought his name before the public, 
and was of undoubted value to him as an ad- 
vertisement when he commenced dramatic 
author. 

Sheridan’s first comedy. The Rivals, was pro- 
duced at Covent Garden Theatre on 17th Jan., 
1775. It was not a success at first, owing partly 
to the fact that the part of Sir Lucius O'Trigger 


was taken by the actor John Lee, who belonged 
to a somewhat old-fashioned school of acting. 
It is probable also that the Faulkland and Julia 
interest was too prominent, and the play was 
revised and first performed in its revised version 
on 28th Jan., 1775, with Lawrence Clinch in the 
part of Sir Lucius. It became immensely popular, 
and at once took its place as a classic. It has been 
said that its characters are stock characters or 
caricatures or both; but its dialogue is brilliant 
and its plot is skilfully worked out. Mrs. Mala- 
prop, in particular, though a distant relation of 
Dogberry, is a highly original creation, and has 
added one word and many phrases to the English 
language. 

Sheridan's next play, a mere dramatic trifie 
entitled SU PcUrick^a Day, or the Scheming 
Lieutenant, was produced at Covent Garden on 
2nd May, 1775. It was written for the benefit 
performance of Lawrence Clinch, who had been 
largely the means of saving The Rivals, It was 
intended to make money, and succeeded in tliis 
object. Sheridan then turned his attention to 
comic opera, and produced The Duenna at 
Covent Garden in Nov., 1775. The music was 
supplied by his father-in-law, Thomas Linley, 
and was in all probability mainly responsible 
for the success of the piece, which had a record 
run of seventy-five nights. There is not much 
Mrit in the opera, and it is fairly obvious that 
some of the lyrics are Sheridan's juvenile poems 
thus preserved from oblivion. Byron contrasted 
The Duenna very favourably with The Beggafs 
Opera*, but the latter successfully demonstrated 
its vitality in 1920 and 1921. 

In 1776 Sheridan bought Garrick's share in 
Drury Lane Theatre. He raised the money on 
mortgage, and only paid £1300 in cash. On 24th 
Feb., 1777, he produced A Trip to Scarborough, 
which is a richauffd of Vanbrugh's Relapse, This 
play is usually printed among Sheridan's plays, 
but it has no more right there than The Tempest 
has in the works of Dryden and Davenant, 
though Sheridan's task was one of purification, 
not adulteration. Besides making Vanbrugh's 
play more respectable, however, Sheridan made 
several workmanlike improvements in it, and in 
particular bettered the first act by means of 
shortening it. 

Sheridim's masterpiece. The School for Scandal, 
was produced at Drury Lane on 8th May, 1777. 
Although it has no appearance of being laboured, 
it cost its author much hard thought, and in 
despair he welded together two separate con- 
ceptions, The Teazles and The Slanderers, a 
Pump Room Scene, The construction of the play 
is not perfect, but the dialogue is so brilliant and 
the great scenes — especially the screen-scene — 
are so effective on the stage that they silence all 
adverse criticism. The play was almost sup- 
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pressed by the Lord- Chamberlain’s office, but 
when it was produced it was acted by a company 
80 brilliant that Genest, writing fifty years later, 
said: No new performer has ever appeared in 

any one of the principal characters that was not 
inferior to the person who acted it originally 
The last of Sheridan’s great plays is The Critic^ 
or a Tragedy Rehearsed, which was produced at 
Drury Lane on 29th Oct., 1779. It is a brilliant 
farce. It owes something to Beaumont and 
Fletcher’s Knight of the Burning PesUe (1611), 
and to Fielding’s Tom Thumb the Great (1780), 
and more to the Duke of Buckingham’s Rehearsal 
(1672); but the very fact that it has caused these 
three burlesques to be almost forgotten is in 
itself a sufficient vindication of Sheridan’s 
essential originality. As a critic said, to those 
familiar with The Critic: “ Buckingham’s farce 
now seemed rather like a blurred imitation of 
Sheridan than a representation of the original 
from which that great wit had drawn his idea ”. 
There is a well-known story about how The 
Critic was completed. Two days before the first 
performance the third act was not written, so 
Linley and the actor King inveigled Sheridan 
into the small green-room on some pretext. 
There they incarcerated him, having provided 
him with pens and paper, two bottles of claret, 
and a plate of anchovy sandwiches, informing 
him that he would not be liberated until he had 
finished the play. Under such conditions were 
written some of the most brilliant scenes in 
English burlesque, including the famous ‘dis- 
covery-scene’ (the dcvayvcopiat? of Aristotle’s 
Poetics !), the episode of Lord Burleigh’s nod, and 
the entry of Tilburina and her confidante, mad, 
according to custom, the one in white satin and 
the other in white linen. Sir Fretful Plagiary was 
at once recognized as a caricature of the drama- 
tist Richard Cumberland (q.v.), nor are there 
many better instances of a reputation ruined by 
ridicule than that of the author of The West 
Indian, who is now mainly remembered as having 
been Sheridan’s model for this irritable dramatist. 
Mr. Puff is a splendid comic creation, and taken 
for all in all The Critic is one of the best bur- 
lesques written since Aristophanes produced 
The Frogs, 

After an interval of almost twenty years 
Sheridan wrote Pizarro, which is described by its 
author as' a tragedy, but which might more 
properly be called a patriotic melodrama. 
Sheridan would seem on internal evidence to have 
collaborated with Mr. Puff in the composition 
of this play, which is based upon Kotzebue’s 
Spaniards in Peru, Pizarro adds nothing to 
Sheridan’s reputation, but it added £15,000 
to the treasury of Drury Lane in its first 
season. 

Sheridan’s career as a dramatist began when 


he was twenty-three, and for all practical pur- 
poses may be said to have ended when he was 
twenty-eight. He lived to the age of sixty-four, 
and gain^ a great reputation as a politician, a 
wit, and an orator, and a certain amount of 
notoriety as a spendthrift, and as the familiar 
friend of the Prince of Wales. The events of his 
life after the end of his literary career may be 
briefly recapitulated. He was returned to Par- 
liament for Stafford as a supporter of Fox in 
1780; he was Under-Secretary for Foreign 
Affairs in the Rockingham ministry in 1782, and 
Secretary to the Treasury in the Coalition minis- 
try, 1788. He spoke for six hours on the charges 
brought against Warren Hastings with regard 
to the Begums of Oude (7th Feb., 1787). He 
opposed the Irish Union in 1799, was Treasurer of 
the Navy in the ‘ Ministry of all the Talents ’ in 
1806 and 1807, and became a Privy Councillor. 
The close of his life was embittered by ill-health 
and debts. He lost his seat in Parliament and 
therewith his immunity from arrest for debt in 
1812. He died in poverty, but not in the utter 
destitution described by some anecdotists. He 
certainly gambled heavily, especially after the 
death of his first wife, which took place in 1792. 
His second wife, whom he married in 1795, 
survived him. 

Sheridan enjoyed an exaggerated reputation 
during his life-time and for some time after his 
death. Byron said of him: “ Whatever Sheridan 
has done or chosen to do has been, par excellence, 
always the best of its kind. He has written the 
best comedy (School for Scandal); the best opera 
(The Duenna — in my mind far before that St. 
Giles’s lampoon. The Beggar* s Opera), the best 
farce (The Critic — ^it is only too good for an after- 
piece), and the best address (Monologue on Gar- 
rick)— and to crown all, delivered the very best 
oration (the famous Begum speech) ever conceived 
or heard in this country.” It was not uncommon 
to bracket together the names of Shakespeare 
and Sheridan (doubtless the alliteration en- 
couraged this) as the two chief ornaments of the 
British stage. Then a reaction set in, and 
Sheridan was denounced as being himself a 
Fretful Plagiary, borrowing this from Molifere, 
that from Fielding, and the other thing from the 
Restoration dramatists. The truth is that 
Sheridan was not a great creative genius, but 
he had admirable dramatic talent, he was a 
master of stagecraft, and above all he had a 
sparkling wit, and could write brilliant dialogue. 
Taking some of the stock characters and stock 
situations of comedy (some of them at least as 
old as Plautus), he suffused them all with his 
coruscating yet urbane wit, and may be said to 
have made them his own for ever. Perhaps the 
most serious chaige which can be brought against 
Sheridan is that brought by Macaulay, who said 
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that his dialogue was too brilliant, and that his 


very butts and dupes outshone the whole H6tel 
de Rambouillet. To this Sheridan would probably 
have replied in the words of Mr. Puff: “ Heaven 
forbid they should not in a free country! Sir, I 
am not for making slavish distinctions, and giving 
all the fine language to the upper sort of people.’* 

Bibliography: W. Fraser Rae, Sheridan: a 
Biography; Mrs. Oliphant, Sheridan (English 
Men of Letters Series); W. Earle, Sheridan's Life 
and Times, by an Octogenarian; Thomas Moore, 
Life of Sheridan; P. Fitzgerald, Lives of the 
Sheridans; Walter Sichel, Sheridan, from new and 
original material. 

Sheriff, in England, the chief executive 
officer of the Crown in every county, appointed 
annually. The custody of the county is com- 
mitted to him by letters-patent, and he has 
charge of all the business of the Crown therein. 
During his tenure of office he takes precedence 
within the county of any nobleman, and is 
entitled to sit on the bench with the justices of 
assize. The person appointed is bound under a 
penalty to serve the office, except in specified 
cases of exemption or disability, but a person who 
has served one year is not liable to serve again 
till after an interval of three years if there be 
another sufficient person in the county. The 
sheriff is specially entrusted with the execution 
of the laws and the preservation of the peace, 
and for this purpose he has at his disposal the 
whole civil force of the county — ^in old legal 
phraseology the posse comitatus. The most 
ordinary of his functions, such as the execution 
of writs, he universally performs by a deputy 
called under-sheriff, while he himself only per- 
forms in person those duties which are either 
purely honorary, such as attendance upon the 
judges on circuit, or which are of some dignity 
and public importance, such as presiding over 
elections and holding county meetings, which 
he may call at any time. 

In Scotland there are three degrees of sheriffs, 
all of whom are appointed ad vitam ant culpam. 
The highest sheriff is the lord-lieutenant of the 
county; but as sheriff his office is merely nominal. 
The sheriff-depute, appointed by the Crown, is 
now known as the sheriff, or sheriff-principal, and 
is the chief judge of the county. Under him are 
one or more sheriffs-substitute, who are the 
resident judges ordinary of the county, and are 
also appointed by the Crown, The greater part of 
the duties of the office practically rests with the 
sheriffs-substitute, who have a rather wide juris- 
diction in both civil and criminal cases. The 
sheriff-principal is usually an advocate practising 
in Edinburgh. There are also honorary sheriffs- 
substitute, who in minor cases may cwst for the 
sheriff-substitute in his absence* There is an 
appeal from the decisions of the sheriffs-sub- 


ertitute to the sheriff-principal, and from him to 
the Court of Session in most civil causes. 

Sherlffrnuir, or Sheriff Moor, a place in 
Scotland, in the parish of Dunblane, in Perth- 
shire, where an indecisive battle was fought 
between the troops of George I under the Duke 
of Argyll, and a rebel force of Jacobites under the 
Earl of Mar, in 1715. See Argyll, Campbells of, 

Sherman, William Tecumseh, American 
soldier, bom in 1820, died in 1891. He passed 
through West Point and commanded an infantry 
regiment at the beginning of the Civil War, being 
present at Bull Rim. After a period of service 
under Grant, Sherman became commander of 
the division of the Mississippi and invaded 
Georgia, receiving the capitulation of General 
J. E. Johnston at Durham Station in April, 1865. 
After a series of rapid promotions Sherman be- 
came commander-in-chief (March, 1869), and re- 
tired in 1884, his Memoirs being published in 1875. 

Sherwood Forest, an ancient royal forest in 
Nottinghamshire, celebrated for the exploits of 
Robin Hood and his followers. The forest proper 
was the district between Nottingham and 
Worksop, extending about 25 miles north to 
south, and 6 to 8 miles east to west. 

Shetland, an insular county of Scotland, 
north-east of Orkney; area, 551 sq. miles. It 
consists of about ninety islands and islets, of 
which twenty-seven are inhabited, the largest 
being the following: Mainland, Yell, Unst, 
Whalsay, Fetlar, and Bressay, the first occupying 
about two-thirds of the whole area of the group. 
The coasts are precipitous, and the deep creeks 
and sounds form noble natural harbours. The 
highest summit is Ronas Hill, in the north of 
Mainland (1475 feet altitude). The principal 
crops are black oats, here, turnips, and potatoes. 
There is almost a total absence of trees. The live- 
stock, including cattle, horses, and sheep, were 
until recent years remarkable for their diminutive 
size, but these animals have been improved in 
size and value by crossing them with breeds 
from the south. The fisheries, especially the 
herring-fishery, are very valuable, and afford the 
chief employment. Lerwick (i.e. Clay Bay) is the 
seaport-capital; Scalloway is the ancient capital. 
Pop. 26,000. 

Shetland Pony, one of the oldest established 
breeds, known from protohistoric times, an 
autochthon of the wind-swept, treeless wastes 
of the Shetland Islands. Its main features 
are smallness in size, prodigious capacity for 
work, amazing strength, and wonderfrtl intelli- 
gence. The principal points are: (1) Head: 
small, fine, with large, intelligent eyes; wide, 
sensitive nostrils; full-fiowing mane and forelock. 
(2) Body: compact, ribs well sprung, quarters 
strong, back short and straight, and shoulders 
deep and well sloped. (3) Legs: fore-legs short. 
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strong, and muscular; well developed thighs 
in hind legs. (4) Feeti round, open, and of 
good blue horn. (5) Taili full, abundant, and 
well carried. Symmetry, health, and vitality, 
suggested by appearance. (6) Action: true, 
close, and springy, the legs thrown well out 
from the shoulder and the hocks well fixed. 
The Stud-hook height limit is 42 inches, but 
from 85 to 37 inches is more common. 

Shiel, Loch, a fresh- water lake in Scotland, 
on the boundary between Inverness-shire and 
Argyllshire. It is about 15 miles long, but ex- 
tremely narrow. It discharges by the River 
Shiel, which flows to the sea at Loch Moidart. 

Shield -fern, a common name for ferns of 
the genus Aspidium, nat. ord. Polypodiacese, so 
named from the form of the indusium of the 
fructification, which is roundly-peltate. Two 
are natives of Britain, viz. A, Lonchitis, the holly 
fern, and A, aculeatum, the prickly shield-fern. 

Shields, North, a seaport-town of England, 
in the county of Northumberland, on the Tyne, 
forming part of the county borough of Tynemouth, 
the whole of which is popularly called North 
Shields (Tynemouth forming the seaward por- 
tion). 

Shields, South, a municipal and county 
borough of England, in the county of Durham, at 
the mouth of the Tyne, opposite to North Shields; 
served by the North Eastern Railway. The 
industries comprise ships and shipbuilding, manu- 
factures of glass, earthenware, chain-cables, and 
anchors, and the shipping of coal. The ports of 
North Shields and South Shields are formed by 
an expansion of the river into a wide bay. Pop. 
117,000. 

Shi*ites, one of the two great divisions of 
Mahommedanism, the other being the Sunnites 
(q.v.). The Shiites believe the first three of the 
twelve Caliphs (Abu-Bekr, Omar, and Othman) 
to be impostors, and recognize only Ali (Ali Ben 
Abu Talib) and those descended from him by 
his marriage with Fatima, the daughter of 
Mahomet (Muhammad). The last of the Caliphs 
disappeared but will return, by the will of God, 
to lead his people. The stronghold of the Shiite 
sect, which is numerically inferior to the Sun- 
nites, is Persia; in India Shiites form about 
10 per cent of the Muslim population, but they 
predominate in Iraq, while some Syrians are 
Shiites, a few adherents have immigrated into 
Anatolia, and some are found in the former 
Russian Black Sea littoral. Dynasties founded 
by the sect include those of Tabaristan, the 
Idrisids of North-West Africa, the Fatimids of 
®gypt, and the Safavid, implanted in Persia. 
The Persian shah is the temporary representa- 
tive of the Twelfth Caliph. The Shiites accept 
the Koran but not the Sunna, or body of cus- 
tomary tradition, for they possess their own 
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traditions, and have added to the Confession 
(“ There is no God but God, and Muhammad is 
the Prophet of God ”) the phrase, “ Ali is Vice- 
regent of God Ali is considered second only 
to Mahomet (Muhammad), and the tomb of 
Hassan, his son, at Kerbela (Iraq) is their chief 
sanctuary. Other holy places are Nejef (Najaf) 
and Kufa. The sultan of Turkey is not recognized 
by the Shiites as Caliph (Ar. Khdlifa, successor, 
&c., i.e. a sort of Vicar of God upon Earth). 
See Sunni; Persia; Mahommedanism; Caliph; 
Pan-Islamism. 

Shikarpur', the head-quarters of Sukkur 
district, Sind, Bombay, India; served by the 
North-Western Railway. It is an emporium for 
transit trade between the Bolan Pass and 
Karachi, but has lost much of its importance 
since the opening of the railway and its extension 
to Quetta. Manufactures include carpets and 
cotton cloth. Pop. 54,000. 

Shilling, a silver coin of Britain value 12 
bronze pence. It has been minted since 1503 
(Heniy VII); the milled edge was introduced 
in 1662 (Charles II). The shilling was a money 
of account, however, long before the Norman 
Conquest, and had a different value in various 
parts of the country. The Old-English sdlling 
bore a deeply engraved cross by means of which 
the coin could be separated into four quarters. 

Shimo^ga, a district and town of Mysore, 
India. The town is the head-quarters of the dis- 
trict, and is the terminus of the Birur-Shimoga 
Railway. Area (district), 4025 sq. miles; pop. 
600,000 (mainly Hindus); pop. (town), 13,000. 

Shin, Loch, a lake of Scotland, in the south 
of Sutherlandshire, stretching north-west to 
south-west about 24 miles, with an average 
breadth of about 1 mile, and discharging to 
the Kyle of Sutherland by the River Shin. 

Shingles, or Herpes Zoster, is an acute 
disease characterized by the appearance of 
patches on which groups of vesicles appear, 
accompanied by considerable pain and slight 
general disturbance. The area of skin affected 
corresponds with the area supplied by a spinal 
nerve. The first symptom is neuralgic pain in 
the region where later the eruption appears. The 
eruption is usually unilateral, and when the vesicles 
appear they should be protected by a suitable 
dressing. Later the neuralgic pains become more 
severe, and may be present for a considerable 
time, especially in elderly people, in whom they 
may persist for weeks. In treatment two things 
are aimed at: prevention of the vesicles being 
secondarily infected and thereby becoming 
purulent, and the relief of pain. For the latter 
in the milder cases aspirin or some similar 
preparation is usually sufficient, but in long- 
standing cases X-ray treatment is of great 
benefit. 
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Shipbulldiiil^. General History.— -Primitiv© 
man, watching a drifting log, would easily come 
to use a log raft, and then a log canoe* But the 
transition firom that to the skin boat-<-the first 
structure which supported man by its shape, 
not by the buoyancy of its materials — ^marked 
the inception of shipbuilding. The covering of 
skins over a framework of bent saplings was the 
first ‘ ship ’ of the early world, and this was pro- 
bably in use by 10,000 b.c. By about the year 
4000 B.C. placed galleys were built in Crete 
capable of carrying horses from the mainland 
and from Egypt. Phoenicia played a consider- 



Fifteenth-centu^ 'Caravel*, after a delineation by Col- 
umbus in the Latin translation of a letter dated ist March. 
t493> in the library at Milan. 

able part in the development of shipbuilding, 
her vessels being sufficiently seaworthy to ven- 
ture beyond the Straits of Gibraltar. These 
boats were open galleys with high bow and 
stern, and wickerwork was used to raise the 
height of the bulwarks in stormy weather. Fir, 
cedar, oak, and boxwood were the principal 
woods used. The boats of Babylonia, about 1100 
B.C., were of willows covered with hides and 
smeared with bitumen to render them water- 
proof; Assyrian vessels of the same period were, 
however, made of planks of poplar, fastened with 
wooden pins or trenails, and even, in some 
instances, by iron nails. The saw, pickaxe, and 
adze were in use by this time. Egyptian vessels 
had a high bow and poop, which overhung the 
water; they were used mainly for river naviga- 
tion, although (about the years 2800 b.c. and 
1600 B.C. respectively) two expeditions were 
made by sea to Somaliland. Herodotus (484 to 
423 B.c.) gives a curious description of the 
building of Eg 3 rptian vessels. He states they 
were constructed of acacia-wood planks about 


8 feet long, arranged like bricks; these were 
fastened by long limits until the hull was com- 
plete, and then cross planks were laid from side 
to side. The seams were caulked with papyrus. 
A peculiarity of Egyptian vessels was the high 
double-spar mast, shaped like an inverted V 
and secured by backstays. The boats were fitted 
with one large square-sail, oars being the main 
means of propulsion. The most common vessel 
of the Greeks was the trireme, carrying some 170 
oars arranged in three banks. The bows of the 
war vessels usually terminated in a ram, modelled 
after a boar’s head. Greek vessels were fitted with 
a forecastle; merchant ships were built of pine 
and keels were made of oak, as it was customaiy 
to haul the boats ashore at night. In all the 
early Mediterranean ships the wood was worked 
while green, as it was then more pliable; the 
planking was from 2} to 5} inches thick. Bronze, 
iron, and wood fastenings were used; seams were 
caulked with tow, and the vessels were coated 
below the water-line with pitch or crude wax. 
The Romans during the Punic Wars produced 
galleys in vast numbers; in 261 b.c. they built 
180 large war vessels in two months; in 256 b.c., 
after a naval disaster, they replaced their fleet 
with 220 new ships within three months, and in 
241 B.C. they built a new war fleet of 200 vessels; 
their mercantile shipbuilding was unimportant. 

Practically no progress in shipbuilding was 
made after the fall of Rome until the founding 
of the Republics of Venice, Genoa, and Amalfi, 
which were firmly established by a.d. 1000. 
Their vessels were a distinct advance upon the 
open galleys of the Greeks and Romans, although 
apparently they continued to use the early 
Egyptian rig of one large square-sail attached to 
the mast at the centre of its top side. In 1268 
the Republics built some vessels for Louis IX 
of France, of 110 feet in length with two decks. 
By the sixteenth century the Genoese were 
building great three-masted carracks of 1200 
to 1500 tons burthen. It was the knowledge of 
such large vessels, gained during the Crusades, 
which led to the development of shipbuilding 
in England. Previous to the Crusades the 
Northern craft were of the viking Umg-ship type 
-—open boats of about 100 feet in length, with 
very small freeboard, and having one square- 
sail similar to the Egyptian and Phcenician types. 
After the Crusades, however, the open galley 
gave place to the decked galleass, the carrack 
(similar to that of the Genoese), and finally to 
the galleon, which was built with an inward 
sweep of the topsides, or ^ tumble home \ owing 
to the introduction of cannon. The Great Harry, 
burnt accidentally in 1553, was the greatest 
English vessel of her time, of 1000 to 1500 tons 
burthen and carrying over 700 men. The Santa 
Maria of Columbus, only sixty years earlier than 
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the Great Harry, was only 128 feet long overall, 
and of 285 tons. 

After the voyages of Columbus radical changes 
in construction became necessary to meet the 
new conditions. The galleon died out by the 
eighteenth century, but the elements of its design 
were continued in the great ships of the line which 
brought England victory at Trafalgar. Before 
the introduction of copper sheathing (1761), 
vessels were sheathed with thin fir deals, the 
bottoms being first coated with tar and hair, 
felt, or ground glass. It was exceptional for a 
vessel to remain in service for more than about 
twelve years, principally 


architect proceeds to fix the dimensions necessary 
to comply with these conditions, generally basing 
his design upon some similar ship whose per- 
formance is known to be satisfactory. The 
principal drawing which he prepares is known 
as the sheer draught, and shows the shape of the 
vessel at various sections throughout its length, 
while numerous other plans, showing the arrange- 
ments of the various decks, the disposition of the 
plating, and the methods of supporting it, are 
also required. 

Construction, — In the old days, when wood was 
the medium of construction, vessels were in- 


owing to the ineffectual 
methods of preserving tim- 
ber. The method adopted 
at the beginning,, of the 
eighteenth century' was to 
char the inner surface of the 
log, while the outer surface 
was kept wet. This was 
superseded by the stoving 
system, in which timber 
were buried in wet sand and 
then heated, and in 1736 the 
steaming method was intro- 
duced. The sailing ship 
finally reached its zenith in 
the famous tea clippers of 
the latter part of the nine- 
teenth century. 

The inventive work of 
Velasco de Garay as early 
as 1543, Denis Papin in 
1707, the Marquis de Jouf- 



froy in 1783, James Rum> 


The Britannia 


sey of America in 1786, The first steamer of the Cunard Line to make the Atlantic passage. Length, 207 ft.; 
and Miller and Taylor in beam, 36 ft.; displacement, 1156 tons; engines, 74oh.p., giving a speed ot 9 knots. 


1788, all of whom experi- 
mented with steam-driven vessels, paved the 
way for Symington’s steam tug, the Charlotte 
Dundas; but it was not until 1812 that the 
Comet of Henry Bell proved the practical com- 
mercial value of the steam-propelled vessel. The 
introduction of iron ships in 1822, and the sup- 
planting of iron by steel (1870), have raised 
sliipbuilding standards very high. The Atlantic 
was first crossed under steam alone in 1838, and 
first crossed by an iron steamer in 1843. Since 
that time development has been rapid and con- 
tinuous. For general history of naval ship- 
building progress, see Navy (Material Composition 
of Navies section). 

Mercantile Shipbuilding: Design, — ^As a general 
rule the owner specifies the weight of cargo it is 
desired to carry, the speed of the vessel, and the 
draught, this last being generally governed by 
the depth of water available at the ports of call. 
With these figures at his disposal, the naval 


variably built on what is known as the transverse 
system, a method of framing which, with im- 
portant variations (due to the great physical 
differences in the materials employed), is still 
retained in the great majority of cargo and 
passenger vessels. Mild steel having a tensile 
strength of about 30 tons per square inch is 
now almost universally used in the construction 
of ships. In a few special cases a steel having 
a somewhat greater strength, about 35 tons per 
square inch, has been used, but its greater cost 
and limited application prevent its general 
adoption. The general construction of a trans- 
versely framed vessel will best be understood 
by reference to figs. 1 and 2 , which show the 
profile and midship section of an ordinary two- 
deck cargo steamer. Above the upper deck are 
fitted a poop, bridge, and forecastle, these being 
provided to render the vessel more seaworthy by 
providing platforms well above the level of the 
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sea, while the bridge also serves as a protection plate, k, upon which stands the centre girder, 
to the openings in the deck leading to the ma> co, to which the transverse floor plates, f, are 
chinery space. It will be observed on the profile attached. The floor plates are simply deep 



Fig. I 


that the machinery, situated amidships, is 
separated from the cargo spaces by transverse 
partitions, known as watertight bulkheads, and 



Fig. 2 


that similar bulkheads are fitted near each end 
of the vessel and also at the middle of the forward 
and after holds. The foundation of the structure, 
running continuously fore and aft, is the keel 


vertical plates, having on their upper and lower 
edges angle bars to which the plating of the inner 
and outer bottoms is attached. The floor plates 
terminate on their outboard edges on the margin 
plate, M, which serves as a foundation for the 
side transverse frames, sf; the transverse frames, 
which extend continuously from the margin 
plate to the top deck, are spaced from 24 inches 
to 80 inches apart, according to the size of ship, 
and give the form of the vessel at each point. 
The framing may be of various forms, an angle 
with a reversed angle (frame and reversed 
frame), a channel section, or a bulb angle (see 
fig. 8). At their upper end the frames are 
joined by horizontal beams, b, which assist the 
frames to resist any tendency to change of trans* 
verse form, and which serve as a platform or 
deck. In the case of a large vessel, one or more 
decks may be fitted below the upper one, either 
for purposes of strength, or for convenience in 
stowing certain cargoes, or for housing passen- 
gers. Vertical change in transverse form is 



Angle with Bulb Channd 

reversed angle angle section 


Fig. 3 

resisted by the pillars, which tie the top and 
bottom of the structure together and support 
the beams in carrying any load that may be 
placed on them. The longitudinal strength of 










SHIPBUILDING 

the ship is furnished by the outer or shell plating 
and the plating of the jjecks. The most important 
part of all (that giving the vessel its floating 
power) is the shell plating, sp, which consists 
of strides of plating riveted to each other and 
to the flanges of the transverse frames. The 
inner bottom plating, ib, and the deck plating, 
DP, are fitted in a similar manner to the shell 
plating. The space between the inner bottom 
and the shell plating, known as the double 
bottom, affords a valuable increase in the safety 
of the vessel in case of grounding, and serves 
conveniently for the carriage of water-ballast or 
oil fiiel. 

Before the actual erection of the vessel can 
be commenced, much preliminary work requires 
to be done in the shaping of the material and the 
punching of the rivet holes. After the working 
plans have been prepared, the form of the vessel 
at various sections is drawn out full size in the 
mould loft, where moulds made of thin wood 
battens are prepared showing the exact shape 
of each plate and the positions of the rivet holes. 
In recent years much progress has been made in 
perfecting the methods of preparing moulds, 
and it is now possible to prepare all the plating 
in a vessel, despite the variations in form from 
place to place, ready for erection before the keel 
plate is laid. After the material has oeen pre- 
pared, preparations for erection are made at the 
building berth, the first step being the provision 
of the keel blocks on which the vessel is to rest. 
These blocks, which are laid horizontally in a 
transverse direction, are spaced about 4 feet 
apart, and are built up to a height of about 5 
feet. After the keel plate has been laid, the centre 
girder is erected, and the floors placed in position. 
The inner bottom plating and margin plate are 
then laid, and the side frames and deck beams 
erected. Lastly, the shell plating and deck 
plating are fitted. The various parts of the struc- 
ture are connected to each other by rivets } inch 
to 1 inch in diameter, spaced four diameters 
apart in seams where watertightness is necessary, 
and six to seven diameters apart elsewhere. 

Launching. — ^The launching of the vessel is an 
operation calling for much careful arrangement 
and forethought. The launching ways, which 
are built for the full length of the vessel, and 
which extend well into the water, are usually 
placed at about one-third of the half-breadth of 
the vessel on each side of the centre. The fixed 
or standing ways are built up similar to the keel 
blocks, and support on their upper surfaces a 
continuous built-up wood log about 30 inches 
wide. The upper surface of the standing ways 
is coated with tallow, and a sliding way of similar 
dimensions to the standing way is laid on the 
tallow. The ship is supported by shores from the 
sliding ways, which are held in position until the 
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moment of the launch by a trigger whose release 
permits the vessel to slide into the water. After 
the launch the vessel is completed by the instal- 
lation of the engines and boilers, and the com- 
pletion of the fittings on the decks and in the 
accommodation. 

OU-^arrying Vesaek. — In recent years the in- 
creasing use of oil in all countries has given a 
great impetus to the construction of vessels in- 
tended to carry oil in bulk, a branch of shipping 
which is growing yearly in importance. The oil is 
carried in tanks about 80 feet in length, formed 
by the structure of the vessel, the tanks being sub- 
divided by a longitudinal centre-line bulkhead, 
the machinery being fitted at the after end. The 
form of construction usually adopted is somewhat 
different from that described for cargo vessels, 
the main framing being fitted in a fore-and-aft 
direction instead of transversely, this system of 
framing being usually called, after the designer, 
the Isherwood S3rstem. The main oil tanks are 
about 80 feet long, and two deep webs or trans- 
verses are fitted in each tank, these transverses 
forming strong rings right round the vessel. 
The longitudinal frames and beams are spaced 
80 inches apart and pass through the transverses, 
but are cut at the transverse bulkheads, to which 
they are efficiently bracketed. 

Tonnage.^The origin of the term ‘ tonnage * 
as applied to ships dates back to the time when 
the carrying capacity of a vessel was measured 
by the number of tuns of wine which could be 
loaded in her. In modern times the word has 
been used to denote various measures of capacity, 
of which the principal are: (a) Gross tonnage^ a 
measure of the internal capacity of the ship, 
including erections, found by dividing this 
capacity (in cubic feet) by 100, i.e. 1 ton is 
equal to 100 cubic feet, (h) Net tonnage (upon 
which harbour dues are payable), determined by 
deducting from the gross tonnage allowances for 
machinery space and crew accommodation, (c) 
Displacement tonnage^ denoting the actual 
weight, in tons, of the vessel and cargo when 
floating at the load draught, (d) Dead-weight 
Tonnage^ the weight, in tons, of the load, in- 
cluding cargo, coal, and stores, which the vessel 
can carry when floating at the load draught. 
Dead-weight tonnage is equal to the difference 
between displacement tonnage and the weight 
of the ship and machinery (including the water 
in the boilers, but not induding any coal or 
stores). 

Freeboard is the height of the side of a ship 
above the water-line at the middle of her len^h, 
measured from the top of the deck at side. 
Freeboard is given to a vessel as a margin of 
safety to ensure that a reasonable proportion 
of the vessel’s structure is above the load water- 
line. The actual freeboard for a particular vessel 
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is dependent upon several fiactors, the principal Naval Shipbuilding. — War-ships can be divided 


of which are: type of vessel, structural strength, 
and erections on deck. 

Stability is the moment of the force, per unit 
angle of inclination, which, when the ship is 
inclined, tends to cause her to come back to 
the upright position. Stability is dependent 
upon the design of the vessel, but even more 
upon the manner in which the cargo is stowed. 

Trim is the difference between the draught 
forward and the draught aft. 

Strength , — For the purpose of strength calcu- 
lations a ship may be considered as a hollow 
girder, and its strength calculated on the basis 
usually adopted for such structures. The forces 
acting on the ship are the supporting forces due 
to water pressure, and the weight of the ship and 
cargo acting in the downward direction, and as 
these forces do not balance at all points in the 
length of a ship, a bending moment on the struc- 
ture is produced. Two conditions are usually 
assumed: one, where the vessel is poised on the 
crest of a wave, and the other, where the vessel 
is suspended across the hollow between two 
waves, these conditions being known as * hog- 
ging ’ and ‘ sagging ’ respectively. So many 
assumptions have to be made in calculations of 
this kind that the results cannot be said to have 
an absolute value, but form a basis on which 
new designs can be compared with vessels whose 
performance is known to be satisfactory. The 
strength of the side frames and deck beams is 
calculated as for ordinary beams, the actual stress 
permissible being based upon previous similar 
vessels. In general, however, the dimensions of 
the various parts of the ship’s structure are 
determined by the Rules of the Classification 
Societies, the chief of which is Lloyd’s Register 
of Shipping. The requirements for novel designs 
are normally determined by comparison with 
these Rules. 

To illustrate the general properties of an 
ordinary cargo ship of 5000 tons gross and 8000 
tons dead-weight, similar to that illustrated in 
fig. 1, the following particulars may be given: 
length, 400 feet; breadth, 52 feet; depth to 
upper deck, 81 feet. Freeboards: amidships, 
6 feet; forward, to upper deck, 16 feet, top of 
forecastle deck, 24 feet. Draught, 25 feet 1 inch; 
displacement at this draught, 11,400 tons. 
Weight of hull, 2710 tons; weight of machinery, 
570 tons. Total light weight, 8280 tons; dead- 
weight (including coal), 8100 tons. Gross ton- 
nage, 5200; net tonnage, 8200. Coal bunkers, 
permanent and reserve, 1414 tons. Water ballast, 
1428 tons. Cargo capacity in holds, 450,000 
cubic feet. Crew, 47. Machinery, one set of triple 
expansion engines of 8000 ma^^um h.p., and 
2500 continuous h.p. at sea. Maximum speed, 
11| knots; continuous speed at sea, 11 knots. 


into three groups: battle-craft, torpedo-craft, and 
cruisers. The first consists of battle-ships and 
battle-cruisers, which cruise in fleets, carry few 
torpedoes, rely on big guns for offence, and on 
smaller guns, armour, and minute subdivision 
for defence. Both are fitted with armour on 
sides and decks, but in the battle-ship this pro- 
tection is thicker than in the battle-cruiser, 
which has higher speed. Torpedo-craft include 
destroyers and submarines. The former are long, 
light, and fast, and are used for attacking battle- 
craft with torpedoes, and to repel similar enemy 
vessels with light guns. Submarines navigate on 
the surface or submerged, and in the latter con- 
dition attack enemy vessels with torpedoes. 
Guns are fitted on submarines for use in surface 
actions. Cruisers are fhst, lightly armoured, have 
medium sized guns, and carry torpedoes. Their 
duty is to scout around the battle-fleets, to 
ascertain and report the enemy’s positions, and 
to engage enemy cruisers and torpedo-craft. 

Steel is used for all structural portions, and is 
generally mild steel with a tensile strength of 26 
to 80 tons. Where greater strength is required, 
high tensile steel with a strength of 38 to 88 
tons is used in larger war-ships, and with 37 to 
48 in destroyers. Bars of various shapes of trans- 
verse section are employed, but the common 
are angle bars with a section like the letter L, 
zed bars with section as letter Z, and bulb angles 
with a bulb at the end of the longer flange of^he 
angle. 

The primary function of the bottom plating 
is to preserve buoyancy and prevent water 
entering the interior. It is constructed of steel 
plates 24 to 86 feet long, 5 to 7 feet wide, the 
width being placed transversely. The thickness 
varies with size of ship and position, and in 
destroyers is ^ to | inch amidships and i to ^ 
inch at ends. In battle-craft and cruisers the 
corresponding figures are f to 1 inch and | to i 
inch. The plates are arranged in strokes, each 
extending the whole length, and consisting of 
the series of plates whose ends are joined to- 
gether. The strakes are arranged on the raised 
and sunken system, i.e. alternate strakes lap over 
the strake between (figs. 4, 5, 6). The edges of 
adjacent plates are riveted together with two rows 
of rivets, and the ends — butts — by short lengths 
of plates ^ — butt sfrajps-— on the inner surface, and 
riveted to the two connected plates by two or 
three rows of rivets. The latter have their points 
on the outside, and are cut off flush with the 
surface. The stem and stempost connect the 
strakes <on both sides at the extremities. All 
edges and butts of the plating are made water- 
tight by caulking, i.e. by forcing a portion of the 
material on the nearest edges against the sur- 
faces or ends of plates adjacent. The central 
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0 trake of plating is termed the flat keel, that on 
idther side the and the two, one each 

side, adjacent to the upper deck the sheer strakes. 
These special strakes contribute largely to the 
longitudinal strength, and are thicker than the 
remainder. The flat keel is usually doubled over 



the amidships portion of the length, i.e. two 
strokes are fitted one inside the other, the inner 
being of less width than the outer, to allow the 
garboards to lap on the latter. The lowest strakes 
of bottom plating and the sheer strakes, for the 
middle two-thirds of ship*s length, are of high 
tensile steel. The remainder are mild steel. 

Battle-craft and cruisers are fitted with an 



inner bottom distant 2 J to 6 feet from the outer, 
the space between being the double bottom. Its 
purpose is to restrict the entry of water into the 
ship if the outer plating is damaged. It also 
serves as stowage for water and fuel. In cruisers 
it extends over the boiler- and engine-rooms, 
its upper boundaries being the upper deck (fig. 7). 
In battle-craft its extent is about three-quarters 



Fig. 6. — ^Watertight frame 


of the ship’s length, covering the magazines and 
shell -rooms. Transversely it extends to the 
protected bulkheads (fig. 9). In battle-craft its 
thickness is firom | to f inch, generally arranged 
as for outer bottom plating except that the 
edges of plates are Joggled (figs. 4, 5, 6 ) and butts 
lapped. The thickness in cruisers is J to inch. 
In destroyers it is not fitted. Submarines have 


two hulls, the inner or pressure hull, circular in 
section and | to 1 inch thick, and the outer hull. 



shaped as for surface ships and J to J inch thick 
(fig. 8 ). The space between the two hulls is 
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submarine is on the surfiEUse, and she is submen^ over the vertical side, but at the bilge the web 


by flooding the ballast tanks through flooding 
valves, the air escaping overboard tluough vent 
valves. When submerged the latter are closed, 
and the vessel is brought to the surface by allow- 
ing compressed air to enter the tanks, expelling 
the water through the flooding valves. 

As a result of experience during the European 
War, bu^e protection was fitted to battle-craft 
and other ships to minimize injury by torpedo 
and mine explosion. This protection (fig. 9) 
virtually amounts to the addition of a third 



Fig. 9— “Hood” 


bottom at the sides. The space between the inner 
and outer parallel lines is filled with water. 

The framing assists the bottom plating against 
water pressure, and is of two types, transverse 
and longitudinal. The former corresponds to 
a boat’s ribs, being fitted perpendicular to the keel. 
The distance between transverse frames is 18 
to 21 inches in torpedo-craft, 4 feet in cruisers 
and the double bottom of battle-craft, and 8 feet 
at the ends of the latter. The longitudinal frames 
run fore and aft, meeting the transverse frames 
perpendicularly. The bottom plating is thus 
stiffened by rectangular panels of framing, the 
breadth of rectangles being the distance between 
transverse frames, and length that between 
longitudinals. Fig. 10 shows the framing of a 
destroyer with transverse frame spacing of 21 
incdies, the frames being zed bars 4 inches deep 
and ^ inch thick, with the outer flange riveted to 
bottom plating. The zed section is maintained 


is cut, forming two angles whose distance apart 
gradually increases, and at middle line is 15 
inches. The triangular space between them is 
filled with a floor plate, a, } inch thick, riveted to 
both. Every sixth frame is a web frame of plate 
8 inches deep and ^ inch thick, with angle on 
outer edge to conn^ it to bottom, and one on 
inner edge to stiffen it. The frames extend in one 
length from upper deck to middle line, or from 
lower deck where latter is fitted, another zed 
being fitted between forecastle or upper deck 
and lower. The vertical keel, b, at middle line is 
the main longitudinal, forming with the flat keel 
the backbone of the structure. 18 inches deep 
and ^ inch thick, it is connected to the flat 
keel by double angles, and by vertical angles to 
the floor plates. Two angles are riveted to its 
top edge and also to a plate, d, on either side laid 
along and fastened to the angles at upper edge 
of floor plates. Four other longitudinal fr*ames, 
L, are fitted on each side of ship, standing 
normal to the bottom, and consisting of short 
plates connected by angles to the bottom and 
the floor plates if they meet them. The inner 
edges of the short plates project 8 or 4 inches 
inside the frames, and are connected to a con- 
tinuous angle or zed bar. The girth decreasing 
towards the ends, the number of longitudinals 
is decreased. The lower deck forms a continua- 
tion of one on each side. 

The transverse frames of a submarine are 18 
inches apart, those to the pressure hull being 
zeds 6 inches deep in one ring. Those to the 
outer hull are light angles connected across by 
short plates to angles on outside of pressure hull 
(see fig. 8). Longitudinals are fitted at keel 
between the two hulls, b, at the tops of tanks, l, 
between hulls, and under engines. The principal 
strains are transverse, due to water pressure 
when submerged. The flooding valves to tanks 
are always open, and no strain comes on the 
outer hull. The pressure hull is subject to frill 
pressure, and hence its thickness and stiffening. 

In battle-craft the framing for the length of 
ship over which the double bottom extends is 
fitted therein. The longitudinals (l, fig. 9) are 
6 to 8 feet apart, depth the distance between 
bottoms, and thickness f to { inch. Standing 
normal to the ship’s bottom, they are worked 
with plates as long as practicable, the ends of 
plates being well riveted together. Each con- 
nects by a single angle at its outer edge to the 
outer bottom, and similarly to the inner. The 
longitudinal at the middle line — ^the vertical 
keel (b, in fig. 9)— hiMi an angle on either side 
for connections top and bottom. In the Hood 
the vertical keel is formed of two plates each 
21 inches from middle line. Beyond the double 
bottom it is a single plate, as in other ships. 
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Alternate longitudinals are tight, and divide the 
double bottom intojoompartments 12 to 16 feet 
wide; the others are lightened with holes large 
enough for access. The longitudinals, L^ in the 
bulge (fig. 9) are zed bars. The transverse frames 
are 4 feet apart, and fitted between consecutive 
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frames are 2 feet apart, of heavy channel section, 
and well secured to the beams of the decks. In 
cruisers the arrangement of framing is similar to 
that for battle-craft, the plates and sections used 
being lighter (fig. 7). 

All decks are made watertight by constructing 
them of steel plating. Some of the decks in battle- 
craft have much thicker plating than others, and 
are termed protected decks. The decks at the 
upper edge of the armour belt and at the bottom 
are protected decks. The former runs nearly 
level across the ship, but the latter is level and 
above water for the greater portion of the breadth, 
and then slopes down to the edge of belt 4 or 5 
feet below water. In the Hood the deck between 
the two is also protected, but its thickness is 
1 inch, as compared with 2 inches for the others. 
Before and abaft the armour belt, the deck just 
above the outside water is also protected, the 
thickness forward being 1 inch, and aft 8 inches. 
The purpose of these decks is to protect the vitals, 
the buoyancy at the ends, and the steering-gear 
aft. Projectiles striking them at a small angle 
ricochet in cases when they would pierce a thin 
deck. The uppermost continuous deck, even if not 
protected, is made thicker than the ordinary 
deck, as it is an important factor in the strength 
of the ship. Ordinary decks are covered with 
relatively thin plating sufficient to secure tight- 
ness or to meet local conditions. The deck plating 
is supported by the deck beams spaced the same 
distance apart as the transverse frames, to which 
they are secured at their ends by knees or bracket 
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longitudinals. They are of three types, bracket, 
lightened plate frame, and tight frames. The first 
two have a boundary framework of four angles 
riveted respectively to inner and outer bottoms 
and the two longitudinals (figs. 4, 5, 6) between 
which they are fitted. In the bracket frames 
(fig. 4) the four angles are connected across their 
shorter sides by two plates, d, flanged on the 
edge; whilst in the lightened plate frame they 
are connected by one lightened plate, e, with an 
angle at the back (fig. 5). The tight frames are 
fitted every fifth or sixth frame, the boundary 
consisting of two angles extending across a long 
edge and a short distance up the short edges. 
The two are connected by a solid plate stiffened 
across by an angle bar. The angles are carefully 
fitted around the edges, and caulked against the 
plates. The tight frames divide the double 
bottoms transversely every 20 to 24 feet, and 
with the tight longitudinals form compartments 
12 to 16 feet wide and 20 to 24 feet long. Beyond 
the double bottom at the ends the framing is 
similar to a destroyer's, except that the zed bars 
are 6 inches deep and f inch thick, 8 feet apart, 
and are cut into portions by the protected and 
strength decks. Behind the armour belt the 



plates, triangular in shape, with the longest edge 
flanged, and the two others secured to beam and 
frame respectively (fig. 11 ). The uppermost decks 
are not straight transversely, but are given a 
camber 9 i.e. are portions of circular arcs of large 
radius. This causes water on them to drain to 
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the deck edges into the scuppers overboard. 
Interior decks are flat. The uppermost continuous 
deck is also given a sheer ^ i.e. the fore and after 
ends are higher than amidships, and the fore 
end higher than aft. This sheer gives a good 
appearance to the vessel in profile view. The 
beams are of angle-bulb section, and are assisted 
in supporting the decks by the bulkheads, but 
where this support is lacking, pUlats are fitted. 
These are steel tubes with solid ends secured to 
the beams at the top and to the plating of the 
deck below. The pillars between the different 
decks are arranged in vertical lines, the better 
to distribute the weight over the adjacent 
structure. The plating of a deck is laid with the 
lengths of plates fore and aft, the strake at 
each side on the outside edge being termed the 
stringer (fig. 11). This is connected to the strake 
of bottom plating, against which it fits, and on 
strength decks is usually thicker than the 
remainder. Protected and strength decks are 
worked continuously, that is, they are not cut 
by the bulkheads, but the latter are cut through 
by them. Similarly, the transverse frames are 
divided by these decks, the portion of frame 
below the deck being secured to the deck beam, 
and that above by a bracket plate to the deck 
plating (fig. 11), Ordinary minor decks are cut 
by the main bulkheads, and the deck plating is 
laid between the latter. The transverse frames 
pass through them, slots being cut in the plating 
to allow this, and angles being fitted around to 
secure tightness. 

All holes cut in decks for access purposes are 
fitted with watertight covers, which, when closed, 
are hove down on rubber or other material by 
nuts and screws. Those giving access to spaces 
continually in use, such as store-rooms and 
magazines, have hinged rectangular covers, and 
the opening is fitted around its edge with a 
vertical boundary or coaming to prevent water 
entering. The compartments not requiring 
constant opening are fitted with mrmholes of 
oval form, the cover being of the same shape, 
larger than the hole, and secured by studs and 
nuts. Principal dec^ open to the weather are 
covered with teak planking; smaller weather 
decks and those in the interior are covered with 
corticine, cement and tiles being used in galleys, 
wash-places, &c. Destroyers have their weather 
decks covered with corticine, except over engine- 
and boiler-rooms, where coir matting is used. 
In these vessels the upper deck plating for the 
length of the engine- and boiler-rooms, and 
transversely from the deck edges to the lines of 
funnel openings, is | to inch thick; inside these 
lines it is Under the forecastle it is ^ inch, 
with ^inch stringers, and aft i; to inch, gradu- 
ally reduced to ^ inch at end. The plates are 
laid with their outboard edges overlapping the 
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inboard edges of the plates outside, the lap being 
riveted through (see fig. 10). The butts of plates 
are double strapped. Two longitudinal girders, 
M, one 12 and the other 15 inches deep and ^ 
inch thick, are fitted on each side under the deck 
plating. The beams are angles 8 inches deep, 
except where a transverse web frame is fitted 
where the beam has the same construction as 
the frame. The forecastle and lower deck plating 
is ^ inch thick, with angle beams 3^ and 2 inches 
deep respectively. Longitudinal girders are fitted 
under both decks, in the former to assist deck 
when guns are fired, and in the latter to take heels 
of pillars. In cruisers the upper deck plating over 
boiler- and engine-rooms, and from deck edges 
to line of funnel openings, is } inch, the various 
plates being laid with edges together and con- 
nected by strips J inch thick above and below, 
with the butts double strapped and treble riveted. 
The upper deck plating elsewhere is ^ inch, 
which is also that of remaining decks. The upper 
deck beams are inches deep angle bulbs; in 
other decks the depth is inches. A girder is 
fitted on either side under upper deck. The 
thicknesses of the protected decks of the Hood 
have been stated; others are to } inch. In 
the protected decks whose thickness is greater 
than 1 inch, the plating is fitted in two equal 
thicknesses. Each edge of the upper plating is 
placed at the middle of the lower plate under 
that edge, being riveted through to that plate, 
the latter thus acting as a connection to the 
former, and vice versa. The ends of the plates 
are similarly arranged, but in addition butt- 
straps are fitted above and below the two 
thicknesses. 

In submarines only one interior deck is fitted, 
and that only over a portion of the length. The 
plating is f inch thick, beams angle bulbs 
inches deep, and stiffeners of the same size are 
fitted fore and aft on tanks to assist the plating 
to withstand pressure of 50 lb. per square inch, 
used when blowing water out of the tanks. The 
uppermost deck outside pressure hull is narrow 
and of I inch galvanized plating. The upper 
continuous deck, being the strength deck, in 
battle-craft, cruisers, and destroyers, has high 
tensile steel plating. 

Watertight bulkheadSf transverse and longi- 
tudinal, are important in the subdivision of a 
ship, and, as they prevent water from passing 
from one flooded compartment to another, are 
stiffened to withstand water pressure on either 
side. Transversely the former prevent changes 
of form, whilst both distribute the weights above 
them to .the surrounding structure. Main trans- 
verse bulkheads include collision bulkhead, those 
bounding engine- and boiler-rooms, one aft, and 
in battle-craft the two at the ends of double 
bottom. They extend from outer, or inner bottom 
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where fitted, to the lowest protected or strength Theoretical Naval Architecture; A. Campbell 


deck, and are continued above by bulkheads 
fitted between decks, and below by tight frames 
in double bottom. At the ends of a ship they 
are stiffened by the decks meeting them, but in 
engine- and boiler-rooms this support is lacking, 
and special stiffening is fitted. Such bulkheads 
in destroyers are of plating placed lengthwise 
across ship, ( inch thick for upper strakes, and 
^ inch for lowest, stiffened by vertical 5-inch 
zeds, 8 feet apart, and horizontal girders 8 inches 
wide, ^ inch thick, 8} feet apart, slotted over 
vertic^ zeds, secured to plating by an angle, and 
with a continuous angle on tree edge. In cruisers 
the plating is ^ inch thick, with top strake ^ 
inch, and lowest ^ inch, stiffened by vertical 
zeds 5 inches deep, f inch thick, and 24 inches 
apart. In battle-craft the plating is ^ inch thick, 
the lowest ^ inch, stiffened by vertical 12 inch 
deep H-bars, one on front and one on back, 6 feet 
apart, with 9-inch angle bulbs 2 feet apart be- 
tween. Bulkheads stiffened by decks meeting 
them are J inch thick in destroyers, to J inch 
in cruisers, and i to } inch in battle-craft, stiffened 
by angles 2 to 2J feet apart, or by zeds where 
they support heavy weights. All plates have 
lapped edges and butts, the former single- and 
latter double-riveted, and all main stiffeners are 
bracketed top and bottom to the structure. In 
cruisers and destroyers the longitudinal bulk- 
heads are small and of same thickness plating, and 
stiffened similarly to the transverse bulkheads at 
ends. In battle-craft the longitudinal bulkheads 
at sides of boiler-rooms are continued to the 
ends of double bottom. In the Hood the bulk- 
head (c, fig. 9) is J to f inch thick, stiffened with 
vertical channel bars 6 inches deep, spaced 4 feet 
apart, and secured by brackets to beams above 
and to inner bottom below. Under barbettes the 
stiffeners are 2 feet apart. The air-space bulkhead 
inside c is i- to ^-inch plating, stiffened by 3-inch 
angles and plate frames between it and c. The 
sloping bulkhead outside c is IJ inches thick, 
formed of two J-inch plates with lengths vertical, 
and stiffened by 12-inch deep H-bars placed verti- 
cally 4 feet apart. In submarines the bulkheads, 
tested to 85 lb. per square inch, are formed of 
f-inch plating, stiffened with vertical web- 
frames 10 to 12 inches deep and 24 inches 
apart. Watertight doors are fitted in the 
bulkheads in spaces above the water-line, but 
not below. Doors are made tight by forcing their 
edges by clips and wedges against rubber. Each 
compartment below water is tested by filling it 
with water with a head equal to 5 to 12 feet above 
water-line; the bulkheads above water-line are 
tested by playing a hose on them. — Bibuo- 
OBAPHY: G, S. Baker, Ship Form Resistance 
ond Screw Propulsum; Sir J. H. Biles, The 
Design and Construction of Ships; E. L. Attwood, 


Holms, Practical Shipbuilding; W. J. Lovett, 
Applied Naval Architecture; Lloyd's Register, 
Rules for the Building of Steel Ships, 

Shipka Pass, a pass in the Balkans, between 
Philippopolis and Plevna, 4870 feet above the 
sea, the scene of a desperate struggle during the 
Russo-Turkish War (Aug. and Sept., 1877). In 
his futile endeavours to take Fort Nicholas, at 
the summit of the pass, from the Russians, 
Suleiman Pasha lost 20,000 of his best men. 

Shipley, an urban district and market town 
of England, in the West Riding of Yorkshire, on 
the Aire; served by the Midland and Great 
Western Railways. Manufactures include 
worsteds and woollens. Pop. (1921), 28,800. 

Ship-monpy, an impost levied at various 
times in England, especially on the seaports, 
for the purpose of furnishing ships for the king's 
service. Elizabeth, when threatened by a 
Spanish invasion, required various ports to fit 
out ships. Having lain dormant for many years, 
the tax was revived by Charles I, who in 1634 
levied it on the coast towns, and in 1685 issued 
writs for ship-money all over the kingdom. The 
tax met with strong opposition, and the refusal 
of John Hampden to pay the twenty shillings 
at which he was rated was one of the proximate 
causes of the Civil War. 

Shipping. General, — ^Mercantile shipping, as 
a general term, includes all ships, irrespective 
of size, which are engaged in the transport of 
goods or passengers, and despite the standard 
statistical classification by nationalities, and 
yarious subdivisions into lines or groups of lines, 
the ship remains the unit, and upon each unit 
the success or failure of any mercantile shipping 
venture will depend. In navies, and in ships 
attached thereto, there is a definite ^ drill ' which 
is capable of welding any convenient number of 
ships, not infi^uently a collection of vessels 
widely divergent in size, into a mobile, elastic 
weapon or unit capable of carrying out definite 
operations conceived and controlled by one 
individual; but in the mercantile marine each 
ship is independent, a unit in itself, and much 
therefore depends upon the command and 
personnel generally, the state of the ship and 
its capabilities, the cargo if any, the nature of 
the voyage, the weather in which it is accom- 
plished, and the part of the world to which it is 
made. 

Master and Mate, — In the Royal Navy a 
master was formerly an officer who had charge 
of the navigation of a ship under the general 
guidance of the captain. His duties are now 
performed by an officer known as navigating 
lieutenant. The term mate is restricted in the 
Royal Navy to the assistants of certain warrant- 
officers, e.g. boatswain’s mate or gunner’s mate. 
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In the merchant service a master is the duly 
certificated officer entrusted with the chi^ 
command of a vessel, and he is usually dignified 
with the title of captain. The duties of a master 
vary greatly according to the line by which he 
is employed, and the trade in which his vessel 
is engaged, but, generally, on a voyage, he has 
duties both as agent for the shipowners and the 
owners of the caigo, and to a certain extent he 
has power to bind both. The duties of a master 
to his owners are first and always to secure the 
safety of the ship, to avoid injury and to under- 
take repairs when necessary, and repel all attack 
upon her from within or without. He must take 
a pilot on board when required, and he must 
observe other requirements of the law, e.g. the 
keeping of the log. The master’s authority on 
board extends to the crew and passengers. He 
has a claim against the owners, and also a lien 
on the ship for his wages and disbursements, but 
his claim for wages comes after that of the 
seamen, although before any other claims, imless 
he has made himself personally liable. Under the 
Merchant Shipping Act there must always be a 
certificated master. It is in practice quite com- 
mon for mates to hold masters’ certificates, and 
on a sudden vacancy the first mate succeeds for 
the time; but the appointment of a master rests 
with a majority of the shipowners. Certificates 
of competency are granted as master of a foreign- 
going ship, first mate of a foreign-going ship, only 
mate of a foreign-going ship, master of a home- 
trade passenger ship, mate of a home-trade 
passenger ship, first-class engineer, second-class 
engineer. An extra-master’s certificate is the 
highest. The certificate for a foreign-going pas- 
senger ship is of higher grade than that for a 
home-going trade ship, and entitles the holder 
to go to sea in the corresponding capacity in the 
home-trade ship, but the converse does not hold. 

Examinations for certificates are held, usually 
by the local Marine Boards at their respective 
ports, under rules made by the Board of Trade. 
Certificates are in duplicate, one part being 
delivered to the person entitled, and the other 
preserved by the Registrar-General, or other 
authorized official. 

Professional , — ^Any boy who shows a genuine 
admiration and aptitude for things nautical may 
safely be sent to sea. For a time the kaleidoscopic 
vistas of other lands, the open air, and the 
delightful unconventionality of nautical life will 
appeal to the passionate blood of early youth; 
but a course of hard work, irregular spells below, 
and not infrequently bad food eaten at all kinds 
of unearthly hours soon weeds out prospective 
wasters. The two chief methods of becoming a 
deck-officer are: (1) apprenticeship from the 
age of fifteen, a premium frequently being 
demanded; or (2) deck-service, qualifying by 


four years* service before the mast, for admission 
to S^nd Mate’s Certificate Examination. In 
the Conway and Worcester training-ships the 
entry ages are fourteen to sixteen and thirteen 
to fifteen and a half respectively, fees being 
between £130 and £140. Two years’ training in 
one of these ships is accepted by the Board of 
Trade as the equivalent of one year at sea for 
the purposes of its examination. Nowadays the 
Board of Trade vision-test is exceptionally diffi- 
cult and mtisf be passed, and the required stan- 
dard of vision must be maintained throughout 
working life. Before apprenticeship, therefore, 
boys should be overhauled by an ophthalmic 
surgeon in addition to passing the first test, so 
that the risk of failing in subsequent eyesight 
tests may be reduced to a minimum. Engineers 
must first serve an apprenticeship in workshops 
ashore, but junior positions in the engine-room 
are held by uncertificated men. Eighteen months 
at sea and regular watch-keeping on main engines 
or boilers qualify for examination for a Second’s 
ticket if the necessary workshop qualifications 
are in order. Another eighteen months after 
passing as Second, if served at sea, qualify for 
examinations as First, and an Extra-First may 
subsequently be taken. A highly specialized 
training in technical schools ashore is essential 
before either deck or engine-room certificate 
examinations can be attempted. — Cf. Examina- 
tion Regulations (from H.M. Stationery Office, 
or any Mercantile Marine Office). See Seaman- 
ship, 

Registration , — Subject to certain conditions, 
every British ship must be registered, or it will 
not be recognized as a British ship. The registry 
forms the record of title, and is also the record 
of those vessels entitled to fly the British flag. 
Any ship not registered may be detained; but 
ships (not exceeding 15 tons burden) employed 
solely in coastal or river navigation at home 
are exempt from registry. Newfoundland and 
St. Lawrence Ashing- and trading-vessels (up to 
80 tons burden) are also exempt. In Great 
Britain the registrars at various ports are the 
chief officers of customs. The property in any 
ship is divided into sixty-four parts, and not 
more than sixty-four part-owners can be regis- 
tered at one time; however, any number up to 
five persons may be registered, and considered 
as one person, while a corporation may be regis- 
tered as an owner. Before registry every British 
ship is surveyed by a surveyor of ships, and her 
tonnage ascertained. The surveyor grants a 
certificate, which is handed to the registrar before 
registry. Every ship before registry must be 
marked permanently and conspicuously, i.e. 
name on each bow, name and port of registry 
on stem; official number and number denoting 
registered tonnage, cut on main beam; and a 
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scale of feet indicating her draught of water on 
each side of her stefii and on her stem-post, in 
letters of required size. Shipwright- and engineer- 
surveyors furnish declarations to the owner; the 
former certifies hull, boats, lifebuoys, signals, 
compasses and deck-shelter, number and division 
of passengers, the time for which the hull and 
equipments will be sufficient, and certificates of 
^ master and mate. The engineer-surveyor declares 
upon machinery, limit of weight upon safety- 
valves, fire equipment, certificates of engineers, 
&c. These declarations are forwarded by the 
owner to the Board of Trade when a passenger 
steamer certificate is issued, with limits as to 
time and to number of passengers in each part. 
A duplicate copy of this certificate, cancellable 
at any time by the Board of Trade, must be 
posted in a conspicuous position in the ship to 
which it applies. The carrying of passengers on 
more than one deck below the water-line is 
prohibited. 

Freightage, — On arrangement of terms of ship- 
ment, and the delivery of goods to a ship, a 
mate’s receipt is given for them, and, except in 
short coasting trips, this is exchanged for bills 
of lading, which are filled up by the shipper (i.e. 
the person dispatching the goods) with particu- 
lars of his shipment, number of packages, and 
marks. This is checked on behalf of the ship, and 
signed by the master or ship’s agent. Bills are 
usually issued in sets of three or four, ‘one 
of which being accomplished the others to 
stand void ’. The shipper keeps all the bills 
except one, which is in possession of the master. 
In such cases as an ‘ Act of God ’ or ‘ King’s 
Enemies *, the shipowner is absolved from all or 
any liability in respect of the goods carried. 
Carriage by charter-party is made where the 
whole or chief part of a ship is engaged, and 
sometimes this involves the demise of the ship 
(i.e. surrender by the owner to the charterer, 
who will assume control, master and seamen 
becoming his servants). In all cases owners are 
(through their masters) responsible for stowage, 
for the provision of the necessary loading-taekle, 
and for the protection of goods when on board. 
During hostilities masters must sail under convoy, 
and, in the absence of any contrary provision, 
the voyage must be by the shortest and safest 
route, all deviation, except for the purpose of 
saving life, being considered a wrong. On arrival 
at the port of discharge the master (for the owner) 
delivers the goods to the person who presents the 
bill of lading, but he is not bound to notify the 
ship’s arrival to the consignee or charterer, and 
the mode of discharge is usually subject to the 
practice of the port. By British law, where the 
voyage is only partially accomplished, freight 
is only payable pro rata if such agreement has 
been made or can be implied, but underwriters 
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have the right to freight where a ship has been 
abandoned. See Affreightment; Salvage, 

Txvelve Biggest Ships. — Arranged in order, 
these are: (1 ) Majestic (former Bismarck)^ British- 
owned (White Star), quadruple-screw-turbine, 26 
knots speed, 56,551 tons gross; (2) Leviathan 
(former Vaterland), U.S. Shipping Board, quad- 
ruple-screw-turbine, 21 knots speed, 54,282 tons 
gross; (8) Berengaria (former Imperator), British- 
owned (Cunard), quadruple-screw-turbine, 231 
knots speed, 52,700 tons gross ; (4) Olympic*^ 
British-owned (White Star), triple-screw-turbine, 
28 knots, 46,440 tons gross; (5) Aquitania*^ 
British-owned (Cunard), quadruple-screw-tur- 
bine, 241 knots, 45,650 tons gross; (6) Homeric^ 
British-owned (White Star), twin-screw, 181 
knots, 84,608 tons gross; (7) Pam, French- 
owned (Cie Gk Transatlantique), quadruple- 
screw-turbine, 22 knots, 84,560 tons gross; (8) 
Mauretania^ British-owned (Cunard), quadruple- 
screw-turbine, 27 knots, 80,696 tons gross; (9) 
Empress of Scotland (former Kaiserin Auguste 
Victoria) f British-owned (C. P. Ocean Services), 
twin-screw, 171 knots, 25,040 tons gross; (10) 
CaracciolOf Italian-owned (Nav. Generale Italiana ), 
twin-screw-turbine, 18 knots, 25,000 tons gross; 
(11) BelgiCy British-owned (International Navi- 
gation Company), triple-screw-turbine, 181 knots, 
24,547 tons gross; (12) Adriatic^ British-owned 
(VWte Star), twin-screw, 18 knots, 24,541 tons 
gross. (See Mercantile Marine,) The asterisk ( ‘'‘) 
denotes those ships fitted for oil fuel. The time 
for the transatlantic passage has been gradually 
reduced, but all records were broken by the 
Mauretania in 1909, when she completed the 
passage from Queenstown (now Cobh) in four 
days, ten hours, forty-one minutes. 

Merchant Shipping Acts, consolidating Statute 
passed in 1894, and amending Statutes of 1897, 
1898, 1900, 1906, 1907, 1911 (Maritime Con- 
vention Act), 1913 (Pilotage Act), 1914, and 1921, 
constitute a voluminous code of sea-law. The 
Act of 1894 alone extends to 748 sections and 
20 schedules, and, accordingly, we can only 
indicate here the main subjects dealt with. These 
are the registration, transfer, sale, mortgage, 
change of name, measurement, tonnage, national 
character, and flag of ships; general liability of 
owners; qualifications of ofiicers; supply, en- 
gagement, rating, discharge, pay, food, health, 
protection, and discipline of seamen; equipment 
and survey of passenger and emigrant ships, and 
medical inspection, provisioning, &c., of the 
latter; fishing-boats and crews; prevention of 
collisions; life-saving appliances; overloading; 
carriage of dangerous goods, &c.; unseaworthy 
ships; wrecks and salvage; injury to persons and 
goods; licensing, qualification, dismissal, and sus- 
pension of pilots; lighthouses; &c. These suffi- 
ciently indicate the nature and scope of the Acts. 
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Load4ine , — By the Merchant Shipping Act, 
1894 (referred to overleaf), and amending Acts, 
what is generally known as the PlimaoU mark 
(after Samuel Plimsoll, q.v.) was definitely 
instituted, the main object being the prevention 
of the overloading of ships. The * mark ’ com- 
prises a circtilar disc 12 inches in diameter, with 
a straight line 18 inches in length drawn through 
its centre, the upper edge of the straight line 
representing the maximum summer load-line. 
The disc is marked amidships on both sides of 
the ship, and its centre is specified in the Board 
of Trade certificate of approval. Connected with 
the disc, the lines shown in the accompanying 
diagram indicate the maximum load-line for 
different seasons and circumstances. They alsoare 
marked on both sides of the ship. Each line is 
9 inches long and 1 inch thick, and is projected 
forward at right angles to a vertical line drawn 
21 inches forward of the disc centre. The fresh- 



Load-line marks, starboard side of a steamer. The 
arrow shows the direction of the ship’s head. 


water (FW) mark, however, is projected abaft 
the vertical line. Limits of navigation (abridged) 
are as follows: (1) Indian Summer (IS), fine 
season in Indian Seas between limits of Suez 
and Singapore; (2) Summer (S), limit from 
European and Mediterranean ports (not IS 
voyages) between April and September (both 
inclusive); (3) Winter (W), limits from Euro- 
pean and Mediterranean ports between October 
and March (both inclusive); (4) Winter North 
Atlantic (\WA), limits from European or 
Mediterranean ports to British North America 
ports or Eastern United States ports north of 
Cape Hatteras (and the opposite journey) be- 
tween October and March (both inclusive). 
The disc and load-lines must be painted 
white or yellow on a dark ground, or black 
on a light groimd, and the disc and line 
positions must be permanently indicated 
by central punchmarks (or by sinking for 
their breadths into the planking of wooden 
ships). 

Ship Propulsion. When the steam-engine 
was made a practical and useful servant of 
man by the greatest of all inventors, James 
Watt, the problem presenting itself to those 
interested in navigation was how to adapt it 
to the systems of ship propulsion already in 
use. Paddle-wheels had b^n suggested in place 
of oars, and used to a certain extent from the 
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time of the Romans. Lyttleton introduced the 
screw-propeller (q.v.) in 1794. 

To Henry Bell we owe the first actual applica- 
tion of the steam-engine to a ship. Colonel 
Fulton is also deserving of credit for his early 
work. From these small beginnings the marine 
engine was continuously improved in design and 
reliability, and later, when investigations showed 
the advantages of compound and triple expan- 
sion, these revolutionary changes accelerated the 
development of marine transport. Its sturdy 
characteristics were still retained throughout all 
the changes in practice, and gave the marine 
steam-engine its position as one of the most 
reliable types of prime mover. The reciprocating 
multi-cylinder steam-engine still has a large field 
of service, but its sphere has been considerably 
reduced by the introduction of the steam turbine 
(see Turbine, Steam) by the Hon. C. A. Parsons, 
and later by the production of reliable helical 
gear for the reduction of the high speeds of 
efficient running of the turbines to the low speeds 
of effective working of the propellers. Internal- 
combustion engines have entered this field, and 
their use in certain types of vessels has been 
attended with considerable economy and suc- 
cess. This application has now an extensive 
use, and its sphere of service is growing. Effi- 
cient Diesel engines, working on the four-stroke 
and two-stroke cycles, and semi-Diesel engines 
are standard articles of manufacture, and have 
proved economical and reliable at sea. 

Other attempts to transmit power at suitable 
turning speeds for the propeller have been made 
besides the use of gearing. These include the 
electrical systems introduced by H. A. Mavor of 
Glasgow and W. P. Durtnall. The Mavor ex- 
perimental boat Electric Arc was the first craft 
worked on this system, and was used in an 
extensive series of trials on the Clyde in 1911. 
Many American ships of war are now provided 
with the electrical transmission plant. Power 
transmission by hydraulic pressures, and also 
by oil-pumps and motors, has been introduced 
and successfully applied. 

Ships, Registration of. See Shipping. 

Shipton, Mother, a celebrated prophetess in 
popular English tradition, probably a mythical 
personage, though she is said to have been born 
near Knaresborough in 1488, and to have died 
in 1561, having married a carpenter called Toby 
Shipton. A book published in 1641, with the 
title The Frophede of Mother Shipton in the 
Raigne of King Henry 8th, ascribes to her a 
prediction of the death of Cardinal Wolsey 
and other eminent persons, and various pro- 
phecies were subsequently attributed to her, 
some in 1879 and 1881, when they raised a 
panic in superstitious rural districts. 

Ship-worm {Teredo navdlia), the popular 
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name of a bivalve mollusc belonging to the 
family Teredinidas, closely related to the Phola- 
didse or pholas family, and distinguished by the 
elongation of the respiratory * siphons * or breath- 
ing-tubes conveying water to the gills, which give 
to this mollusc a somewhat vermiform or worm- 
Uke aspect. The two valves or halves of the 
shell are of small size and globular shape, and 
are situated at its anterior extremity, the valves 
being three-lobed. In length the ship-worm 
averages about 1 foot, and in thickness about 
I inch. It has gained notoriety from its boring 
habits, which cause great destruction to wooden 
ships. In boring into the wood (the shell is the 
boring instrument) each individual is careful to 
avoid the tube formed by its neighbour, and 
often a very thin film alone of wood is left be- 
tween the cavities, which are lined with a cal- 
careous encrustation. A large species of Teredo 
{T. gigantea) occurs in warm latitudes, where it 
bores into the hardened mud or sand of the sea- 
bed, as well as into timber. 

Shiraz% a city of Persia, capital of the pro- 
vince of Farsistan. Founded about the beginning 
of the eighth century, it was long one of the 
most splendid cities of Persia. It lost much of 
its importance after being conquered by Tamer- 
lane in the end of the fourteenth century. At 
present it is known chiefiy for its wines and its 
inlaid work. Near the city are the tombs of the 
native poets Sadi and Hafiz. In 1911 Shiraz 
was occupied by British troops, which were, 
however, soon withdrawn. In 1915 a revolt 
broke out in the city, and the British Consul 
was imprisoned, but order was restored (1916) 
by Sir Percy Sykes. Pop. 50,000. 

Shire.' The division of England into shires 
dates from very early times, and with regard to 
the south, it would be more accurate to say that 
the shires coalesced into a kingdom than that 
the kingdom was divided into shires, for Sussex, 
Surrey, Kent, Middlesex, and Essex are the 
representatives of what were once independent 
states, and it is probable that Hampshire, Berk- 
shire, Wiltshire, Dorset, Devon, and Somerset 
are also relics of semi-independent settlements. 
The midland shires are generally regarded as 
originating in the time of the reconquest of 
the Danelaw; the English inhabitants of a dis- 
trict were placed under the protection of a 
garrisoned fort, and such shires as Oxford, 
Gloucester, Buckingham, Warwick, Leicester, 
&c., take their name from the county town 
which was the centre of their defensive organiza- 
tion. The shires north of the Humber were later 
in date, and were deliberately formed as units of 
administration. Over each shire was placed a 
shire-reeve or sheriff (q.v.). The system of 
shire administration which existed in Anglo- 
Saxon times was retained after the Norman 
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Conquest, but the introduction of itinerant 
judges by Henry I and Heniy II reduced the 
importance of the sheriff. While the central 
authority was thus increased, the power of the 
sheriff in the local administration of justice 
was diminished by the creation of justices of 
the peace in the fourteenth century, and by 
Tudor times these officers had acquired very 
large powers. The military authority of the 
sheriff was greatly reduced, in the reign of 
Henry VIII, by the appointment of lords- 
lieutenant, who, until 1871, performed the 
military duties which had belonged to the 
sheriff. The shire was also taken as the unit 
for parliamentary representation. The shire 
organization remains to the present day, each 
shire possessing its lord-lieutenant, sheriff, and 
justices of the peace, along with such necessary 
officials as a coroner, a Cuatos Rotulorum or keeper 
of the records, and clerks of the peace. The 
Local Government Act of 1888 transferred to 
county councils some of the duties that had 
belonged to justices of the peace, and also 
conferred upon them new powers of local ad- 
ministration. 

In Scotland the division into shires originated 
in the twelfth century, and was part of the 
process of anglicization conducted by the dynasty 
of Malcolm Canmore. Many of the shires repre- 
sented older administrative organizations, but 
the process of their creation is obscure, and was 
not completed until the seventeenth century. 
Until the abolition of hereditary jurisdictions 
in 1746, many of the Scottish shires were under 
hereditary sheriffs, who showed a tendency to 
independence and exercised their offices through 
deputies. The shire was also the unit for parlia- 
mentary representation in Scotland, but its im- 
portance in this respect has been diminished by 
the arrangements made in the Redistribution Act 
of 1918. Justices of the peace were introduced 
into Scottish shires by James VI, but the office 
did not take root until after the Union. Lords- 
lieutenant were not appointed for Scottish shires 
until 1794. In Ireland the creation of shires began 
in the reign of John and was completed in that of 
James I. A division into counties has also been 
artificially made in the United States of America. 

Shir6 (she^'rd), a river of Nyasaland Protecto- 
rate and Portuguese East Africa, the southern 
outlet of Lake Nyasa, an affluent of the Zambezi, 
which it enters on its left bank, after a course of 
about 270 miles nearly due south. On its banks 
are Fort Johnston, Port Herald, and Chindio. 

Shirley, James, English dramatist and poet, 
was born in 1596, and died in 1666. He was 
educated at Merchant Taylors^ School, St. John’s 
College, Oxford, and Catharine Hall, Cambridge. 
He took holy orders in the Church of England, 
but soon afterwards joined the Church of Rome 


207 



SHIRWA 

and became a schoolmaster* In 1625 he com* 
menced his prolific career as playwright, and 
between that date and the closing of the theatres 
in 1642 he wrote entirely or in part upwards of 
thirty plays. The best of his tragedies are The 
Traitor^ The Maid*8 Bevenge and The Cardinal; 
of his comedies Hgds Park, The Gamester, and 
The Witty Pair One are the best known. In 
1684 Shirley was chosen to write the great 
masque. The Triumph of Peace, which the four 
inns of court presented to the king and queen. 
During the Commonwealth Shirley devoted him* 
self to the composition of Latin grammars. 
After the Restoration several of Shirley’s plays 
were revived, but he did not write any new 
ones. He died as a result of the Great Fire, 
being “ overcome with affrightments, discon- 
solations, and other miseries ”• He appears to 
have been a man of a modest and amiable dis- 
position, and to have been popular among his 
fellow-dramatists. 

Shirley is important not so much on his own 
account as because he was the last of Hhe 
giant race before the flood ’. His plays run on 
familiar lines, and are without violence or ex- 
aggeration. He is a more equal writer than 
Ford or Massinger, though he does not rise to 
the heights which they sometimes attain. As 
a poet Shirley is best remembered for his lyric 
“ The Glories of our Blood and State ”. 

Shirwa, or Tamandua, a lake of Central 
Africa, in the mountainous district south-east 
of Lake Nyasa. It has shrunk to a swamp 
through excessive evaporation. 

Shi'ahak, King of Egypt, mentioned by the 
Hebrew writers, the Shashanq I of the monu- 
ments, and the first sovereign of the Bubastite 
(twenty-second) dynasty, established about 945 
B.c. A sculpture at the temple of Kamak gives 
a list of 180 towns and peoples conquered by 
Shishak. 

During the Middle Empire (iith-iath dynaeties) and 
the Late Empire (xSth-igth dynaatiea). the Libyans were 
tributary to Egypt ; but thev eventually became so ^werfiil 
as to attempt uie conquest, by force of arms, of the Egyptian 
Empire, and were only with difficult suppressed, after suffer- 
ing severe defeats at the hands of Meremptah and Rameses 
111 . They continued to pour into the Nile Delta, however, 
as immigrants, and this Shishak (Shashantj I) was a lineal 
descendant of one Buiuuaua, a Libyan prince or chieftain, 
who flourished B.C. 1151 and was gmend of Libyan mer- 
cenaries in the service of E^ypt. ilie descendant of this 
prince, in the fourth generation, was one, Shashanq, whose 
son Nemareth was Shashanq*s father. Nemareth’s mother 
was Mehtenusekht, high priestess of Amen, and princess of 
the twenty-first (Tanite) dyiuMty. Shashanq I was the con- 
queror of Palestine. See x King$^ xi, 40 ; x Rings, xiv, 25-6 ; 
a Chron, xii, a-s» 7 » 9* 

Shoa, a district of north-central Abyssinia, 
formerly an independent kingdom; area, 26,000 
sq. miles. It consists mostly of plateaux attain- 
ing an altitude of 10,000 feet on the south-east 
and south, but overtopped by higher mountains, 
and intersected by tributaries of the Blue Nile. 
The capital is Addis Abbaba. 
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Shock, in medicine, a sudden vital depression 
of the S 3 ^m produced by violent injuries or 
violent mental emotions. The vital phenomena 
of the body— consciousness, respiration, heart 
action, capillary circulation — are depressed in 
proportion to the shock received by the nerve- 
centres. In the state of collapse consequent 
upon shock the patient lies completely pros- 
trate, the face pale and bloodless, the skin cold 
and clammy, and the features contracted and 
expressive of great languor. There is also 
extreme muscular debility, and the pulse is 
frequently so weak as scarcely to be perceptible. 
Shock either results in a complete suspension of 
the action of the heart, causing death, or passes 
into reaction; and the treatment of shock is to 
be directed to the immediate development of 
reaction. In mild cases external warmth, the 
exhibition of some aromatic stimulant to the 
nostrils, such as ammonia or smelling-salts, and 
rest are all that is required; alcohol is not often 
desirable. In the severer forms a more elaborate 
treatment is adopted. To raise the temperature 
of the air surrounding the body various devices, 
hot flannels applied to the abdomen, hot-water 
bottles, or an arrangement of electric lamps in 
a cage, are called into requisition; while, further 
to combat the results of shock, injection of hot 
saline fluids into the body by various methods 
Is practised with success. Enemata of hot, 
strong coffee have been found of great value. 
Surgical shock is a variety of shock sustained 
in spite of the abolition of consciousness by 
ansesthetics. Crile of New York has devised 
a valuable preventive technique. 

Shoddy, the fibrous substance composed of 
disentangled fibres from loose woollen garments, 
such as stockings, light shawls, loosely woven 
woollen cloths, and unmilled fabrics generally. 
It is ‘ blended ’ in various proportions, either 
with new wool, wool and cotton, wool and 
mungo, or with all these fibrous substances. 
The towns of Batley, Dewsbury, Ossett, and 
Heckmondwike are the chief seats of the shoddy 
and mungo trade. This area is termed the 
* heavy woollen district ’. 

Shoebill, or Shoebird, a wading bird of the 
Sudan, the only species of the genus Balseniceps 
(q.v.). 

Shoeburyness, an urban district of England, 
in the county of Essex, on the Thames estuary 
opposite Sheemess. There is a gunnery school 
at which heavy ordnance is used experimentally. 
Pop. (1921), 6400. 

Shoes, coverings for the feet, generally made 
of leather but often of wood, and in China and 
Japan of paper and other fabrics. Shoes proper, 
as well as sandals, seem to have been used 
amongst the Jews. The Romans used various 
kinds of shoes, such as the solea or sandal; 
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the eakeuB, which covered the whole foot, 
somewhat like our shoes, and was tied with 
a latchet or lace; and the caUga, a veiy strong 
kind of shoe, sometimes shod with nails, worn 
by the soldiers, who were thence called caligatu 
In the reigns of Henry 1 and Stephen shoes 
were made for the fashionable with long points 
stuffed with tow, and made to curl in the form 
of a ram*s horn; and in the reign of Richard II 
the points had increased to such an extent that 
they reached the knee, to which they were 
secured by chains of silver or gold. In the 
eighteenth century, among the ladies, high- 
heeled shoes were the rage. The present simple 
form was adopted in the early part of the seven- 
teenth century, and somewhat later the shoe 
buckle came into use. In the early part of the 
nineteenth century buckles were superseded by 
shoe-laces. To the same period belongs another im- 
provement, that of making shoes right and left. 

Sholapur', a district and city of India, in the 
central division of the Bombay Presidency. The 



city is the head-quarters of the district. Area, 
4540 sq. miles; pop. (district), 768,000; (city), 
61,345 (mainly Hindus). 

Shops Acts, statutes regulating the hoi^ and 
conditions of employment of shop assistants. 
From the year 1898 onwards several Acts were 
passed, and these are now consolidated in the 
Shops Act of 1912, itself later amended. By that 
Act no person under eighteen years of age can 
be employed in or about a shop for a longer 
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period than seventy-four hours (including meal- 
times) in one week, and on at least one business 
day in each week eveiy shop assistant must 
receive a half-holiday, and on such a day must 
not be employed about the business of the shop 
after 1.80 p.m. Provision is also made for the 
closing of shops for the serving of customers not 
later than 1 p.m. on one weekday in every week, 
and protection is afforded to shopkeepers against 
others carrying on any similar business elsewhere 
than in a shop during such close periods. Exemp- 
tion from this obligation may be granted by the 
local authority during the busy season in holiday- 
resorts, and the obligation does not extend com- 
pulsorily to shops for the sale of refreshments, 
newspapers, tobacco, articles of a perishable 
nature, medicines, Ac. Generally, nb assistant 
must be employed for a longer period than six 
hours without an interval of at least twenty 
minutes during that period; and where the 
hours of emp]o 3 rment include the hours between 
11.80 a.m. and 2.80 p.m. at least forty-five 
minutes between those hours must be allowed 
for dinner, and where they include the hours 
between 4 p.m. and 7 p.m. at least thirty 
minutes between those hours must be allowed 
for tea, the former interval being increased to 
one hour if the meal is not taken on the pre- 
mises. The Act also made provision for the 
fixing of the hours in the evening at which 
shops should be closed for the serving of cus- 
tomers. An order for this purpose may be made 
by the local authority and confirmed by the 
Home Secretary (in Scotland, the Secretary for 
Scotland). An Act of 1918 made special pro- 
visions for places of refreshment. In all rooms 
of a shop where female assistants are employed 
for serving customers, seats must be provided in 
the proportion of not less than one seat to every 
three such assistants employed in each room. 

Shore, Jane, the wife of a rich goldsmith of 
London in the fifteenth century, and mistress of 
Edward IV. After the death of Edward, in 1488, 
she was accused by Richard III of sorcery, and 
was obliged to do public penance at St. Paul’s. 

Shoreditch, a north-eastern metropolitan 
borough of the county of London. The name 
is derived from a great common sewer or ditch 
that once traversed the borough, which stood 
on the Roman road firom London Wall to the 
ford at Hackney. Shakespeare is supposed to 
have been connected with The Theatre (built 
in 1576, demolished 1599) and The Curtain 
(built 1577, demolished 1772), two local theatres, 
and this connection is commemorated by a win- 
dow in the parish church of St. James. 

Shoreham, a seaport-town and wateilng- 
place of England, in the coimty of Sussex, at 
the mouth of the Adur. The parish church dates 
frt>m about 1100. A Canadian convalescent camp 
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and an aerodrome were located at Shoidbam 
during the European War, Pop. (1021), 7800. 

Shorthand* Any method of writing briefer 
than that which preceded it may, in a sense, 
be termed shorthand. The hieroglyphics and 
ideographs used in ancient Egypt were an ad- 
vance upon the earlier crude picture-writing, 
while the transition from hieroglyphics to alpha- 
betic writing was at once a stupendous revolution 
and an enormous step forward in the direction of 
progress, alike as to swiftness and definiteness of 
expression. 

But shorthand is commonly understood to 
mean a system of more or less rapid writing 
by means of signs or characters briefer than 
those used in the ordinary writing of the time. 
Mention is made by ancient Greek and Roman 
writers of an abbreviated mode of writing, 
variously attributed to Ennius (about 150 b.c.), 
to Maecenas, and to Cicero, although the pre- 
vailing opinion now is that the invention or 
development was the work of Tiro, the freed- 
man of Cicero. This method of writing (which 
had some of the characteristics of modem short- 
hand) was improved by Seneca and other 
writers, and, according to Plutarch, it was 
by its means that the oration of Cato, relative 
to the Catilinarian conspiracy, was preserved. 
That the system was inferior to our modem 
shorthand may be inferred from the fact that 
this early reporting feat was achieved not by 
a single scribe, but by ** a number of the swiftest 
writers, placed in different parts of the Senate 
who pooled their several * takes % and so built up 
a comparatively fUll record of the great speech. 
From the decline of the Roman Empire in the 
fifth century till the invention of printing and 
the revival of learning in the fifteenth century 
there is little or no trace of shorthand. 

England is pre-eminently the home of short- 
hand, and since Dr. Timothy Bright dedicated 
his stenographic system called * characterie ’ to 
Queen Elizabeth, a very great number of sys- 
tems (original, adapted, pirated, or ‘ improved ’) 
have appeared. Circumstantial evidence favours 
the idea that the quarto of Shakespeare's Hamlet 
(1608) was produced from shorthand notes. 
Chief among the pre-Pitman systems of short- 
hand are Byrom's (1742), the work of a man of 
learning and ability who had a good idea of 
what a shorthand system should be; the Gurney 
system, founded on Mason's, the best of the 
seventeenth-century systems; Angell's, men- 
tioned in Boswell's Life of Johnson; Samuel 
Taylor's (1786); and Harding's (an adaptation 
of Taylor's), which Isaac Pitman learned and 
used before he invented his own famous ^ phono- 
graphy', first issued in 1887 under the title 
Stenographic Sound-hand. 

Among the shorthand inventors who have 


produced systems since 1887 are: Sir Edward 
Clarke, the well-known lawyer (two systems, 
1907, 1916); and Alexander Melville Bell, father 
of A. Graham Bell, the inventor of the telephone. 
Mr. Bell's system was a phonetic one, which pro- 
vided for the representation of some niceties of 
speech, which experience has shown to be un- 
necessary, and his system had few of the facile 
time-saving expedients that abound in the Pit- 
man system. It is not surprising, therefore, 
that, though it found a place in some of the 
encyclopaedias and educators of the time. Pit- 
man's shorthand was substituted for it later on. 
Between Script (Malone's, 1886) and Light-line 
(Gregg's, 1888) there is some general resemblance, 
since in both systems joined vowels are used to 
a limited extent, and certain useful alphabetic 
characters are rejected in order that the writing 
may be in the same slope as longhand. The 
Sloan-Duployan system is an adaptation of a 
system which is popular in France. 

Isaac Pitman's Shorthand . — Isaac Pitman was 
not the first to analyse and classify the sounds 
of English speech. Walker had already at- 
tempted this in his Pronouncing Dictionary, 
but Pitman was the first to devise a brief and 
legible system of writing based upon a philo- 
sophical theory of the sounds of the language, 
whereby each simple symbol represents a definite 
sound (and no other) with the same certainty 
as that with which figures are used to denote 
numbers. The Pitman phonetic alphabet, it 
will be seen, makes good the deficiencies of the 
ordinary ABC alphabet by providing twenty- 
four consonants and the twelve vowels which, 
at the least, are required for an adequate re- 
presentation of our language. 


Alphabet of Pitman's Phonography 
CONSONANTS 


\ 

\ 

1 

1 

/ / 

- 


p 

b 

t 

d 

ch j 

k 

g 

V. 


( 

( 

) ) 

y 

J 

f 

V 

th 

the 

8 Z 

sh 

zb 





r 



m 

n 


ng 

1 

r 

r 






P 



W 


y 

h 

h 





VOWELS 



found 



siffn 

sound 


sign 

1. ah 

as in pa 

1 

1. aw 

as in 

on *j 

2. & 

ff 

may * 

2. 6 

99 

go ^ 

8. 8 

9$ 

we 

.1 

3. do 

99 

too J 



SHORTHAND 


211 SHOSHONES 


In addition to these six long vowels, there are 
six short ones, heardf^n the words: That pen is 
not much good. These are written by similar, 
but lighter, dots and dashes in the same posi- 
tions as their corresponding long vowels, the 
places of which are: ah and cbw at the beginning 
of a consonant (before or after), & and d at the 
middle, and e and 66 at the end. There are also 
four diphthongs: J as in /, eye, as in oil, 

A as in noze, and as in you. Eight compound 
consonants are provided: 

C_ c- <y c c r 

as in guick, anguish, to^re, foell, to^ale, feeler, 

' ^ mb 

poorer, embankment. 

Space does not allow even of a summary of 
the development of the system being given here. 
Suffice it to say that this alphabet provides 
each of the clearly recognizable sounds of 
spoken English with a S3mibol at once distinct, 
definitive, unmistakable; a sign certain as to its 
sound value and capable of being easily written 
and easily read. But it is not only in its alphabet 
that the Pitman system excels. It is logically 
developed with rare knowledge and ingenuity, 
so that all the available material — strokes 
(straight and curved), dots, dashes, circles and 
loops (large and small), hooks, half-lengths, 
double-lengths, and light and heavy characters 
are all wisely allocated to the best purposes in 
accordance with the genius — ^the peculiar char- 
acteristics — of our language. It is in this matter 
of up-building, no less than in its scientific and 
thoroughly practical alphabet, that the system 
stands pre-eminent. 

From a glance at the alphabet and the line 
given below in the brief reporting style, it will 
be seen that, as a word is heard the consonants 
(forming the skeleton of it, so to speak) are 
written, any necessary vowels being added. In 
practice it is found that, in the case of the 
Pitman system, which in its development makes 
large provision for indicating the place of occur- 
rence of a vowel, the consonantal outlines are so 
expressive that only in about 5 per cent of words 
is it necessary to insert a vowel. In the sentence 
here illustrated not a single vowel is required: 

Specimen in Brief Reporting Style 

A, r ^ _L V ^ 

Ivhas-been in music that-the people have-found 

their greatest consolation from-the miseries 

u 

of-this-world 


The system is peculiarly rich in abbreviating 
devices, by means of which, in many cases, 
whole groups or clusters of consonants, and 
indeed whole words and phrases, can be written 
by a few facile pen movements so brief as to 
effect, without loss of legibility, extraordinary 
economy in writing. Liberal use is made of 
phraaeography, the writing of several logically 
related words without lifting the pen. To this 
the system readily lends itself. It is noteworthy 
that well-conceived phrase-forms not only pro- 
mote the speed of writing, but also increase 
legibility. Many of them are so facile and ex- 
pressive that they excite admiration. 

To a considerable extent the presence of a 
vowel is indicated either by the position of the 
outline with reference to the line, or by the 
consonantal form itself. A number of words 
(mostly short) of very frequent occurrence are 
represented by extremely simple signs. They 
are called logograms, or word-letters, because they 
consist of no more than a single alphabetical 
stroke, with or without a hook, circle, or loop; 
the shorthand b, for instance, representing be; 
bn = been; m = me; mat = most, and so on. 
Rules are given for writing many other words 
of common occurrence by contracted forms, 
while prefixes, suffixes, and terminations are 
well provided for. 

Although the alphabet has not undergone any 
considerable modification since 1840, the system 
as a whole has been constantly improved between 
that time and the present, and it has now at- 
tained to a high degree of perfection. 

More than a hundred systems of shorthand 
have appeared in Great Britain alone since 
Pitman's was published in 1837, yet the Pit- 
man system continues to hold a strongly pre- 
dominant position, not only in this country 
but throughout the whole English-speaking 
world, and by means of it is performed the 
great bulk of stenographic work in Parliament 
and the Senate, on the press, in business and 
commercial offices, and, in short, in every 
sphere of activity which demands the employ- 
ment of this time-saving art. — ^Bibliogkaphy: 
T. A. Reed, The Shorthand Writer; I, Pitman, 
History of Shorthand; Pitman's Shorthand In^^ 
structor. 

Shorthouse, Joseph Henry, British novelist, 
bom in 1834, died in 1908. His reputation rests 
upon one book, John Inglesant (1881), a romance 
of the Stewart period, which excited much 
interest on its appearance. Among his other 
works are: Sir Percival, a Story of the Past and 
Present; and Blanche, Lady Falaise. 

Shoshones, or Snakes, a tribe of North 
American Indians inhabiting a stretch of terri- 
tory in Idaho, Wyoming, and Nevada. They 
number about 4000. 
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Shotts* a parish and village of Scotland, in 
the county of Lanarkshire. The parish contains 
the villages of Harthill, Dykehead, Cleland, dec. 
The Shotts ironworks are world-famous, and 
the adjacent coal and iron deposits are exten- 
sive. Pop. 21,000. 

Shoulder-Joint, the articulation of the upper 
arm or humerus with the glenoid cavity of the 



Fig. I. — Shoulder Joint and Scapula. Anterior view of 
ligaments. A, Tendon of sub-scapularis muscle, b, Coraco* 
clavicular ligament, c. Trapezoid ligament. D, ^raco- 
humeral ligament. E,Coraco<acromialhgament. F, Acromion 
proems (imderside). G, Inferior ligament of the scapulo* 
clavicular articulation. H. Clavicle, l, Coracoid process. 
J, Tendon of biceps. K, Humerus. 

Fig. 2. — Scapula of left side (anterior surface). M, Surface 
which articulates with the scapular end of clavicle, o, Spine 
of scapula. N, Glenoid cavity. 

Fig. 3 •““Section of Shoulder-joint. 8 , S;movial membrane 
on biceps tendon. p, Capsule. R. Glenoid ligament. 
Q, Glenoid cavity. T, Scapula. 

scapula or shoulder-blade. (See Arm.) The 
shoulder-joint forms an example of the ball- 
and-socket joints, the ball-like or rounded head 
of the humerus working in the shallow cup of 
the glenoid cavity. Such a form of joint neces- 
sarily allows of very considerable movement, 
while the joint itself is guarded against disloca- 
tion or displacement by the strong ligaments 
surroimding it, as well as by the tendons of its 
investing and other muscles. The muscles which 
are related to the shoulder-joint are the supra- 
spinatua above, the long head of the triceps 
below, the subscapularis internally, the fn/ra- 
spinatus and teres minor externally, and 
the long tendon of the biceps. The deltoid 


muscle lies on the external aspect of the Joint, 
and covers it on its outer side in front, and 
behind as well, being the most important of the 
muscles connected with it. The biceps muscle, 
from its connection with both elbow- and shoulder* 
joints, brings the movements of both into bar* 
monious relation. The shoulder-joint is liable 
to various diseases and injuries. Local injury 
may result in inflammation of the joint, whilst 
special diatheses or diseased conditions of con- 
stitutional origin may each give rise, either per 
se or through injuries, to such lesions as strumous 
or scrofrilous disease of the joint, to syphilitic 
lesions, and to gouty or rheumatic attacks. Of 
the accidents to which the joint is liable disloca- 
Hons are by far the most frequent. 

Shovel, Sir Cloudesley, British sailor, bom in 
1050, died in 1707. He distinguished himself at 
Beechey Head (1600), La Hogue (1692), and 
Malaga (1704), and in 1705 succeeded Sir George 
Rooke as commander-in-chief of the British 
fleets. He took part in the capture of Barcelona 
(1705), and in the unsuccessful attempt upon 
Toulon (1707). When returning home with the 
fleet (22nd Oct., 1707), he was wrecked on the 
rocks near Scilly, and of the 800 men on board 
his ship. The Assodationf not a soul was saved. 
His body was washed ashore next day, and 
buried in Westminster Abbey. 

Shovel-fish (Scaphirhynchus), a genus of 
fishes belonging to the Acipenseridae or sturgeon 
family, so named from the flattened form of the 
snout. There are four species, one native to the 
Mississippi and the other three to Chinese rivers. 

Shoveller-duck {SpatiUa clypeota), a genus 
of ducks, distinguished by the long bill, of 
which the tip is hooked and broadened. The 
average length is about 18 or 20 inches. In the 
male the colours are gay and varied. The 
shoveller-duck is widely distributed, and is found 
in Britain during the winter. 

Shreveport, a city of Louisiana, United States, 
on the Red River. It is the shipping centre for a 
large cotton-raising region, has a trade in live- 
stock and cattle, and has miscellaneous manu- 
factures. It was settled in 1836, and became a 
city in 1871. Pop. 48,000. 

Shrew, or Shrew-mouse, the name of small 
mammals belonging to the order Insectivora, and 
to be carefully distinguished from common mice 
(Murids) and dormice (Myoxids) of the Rodent 
order. The shrews form the family Soricids, and 
the genus Sorex includes the typical members, 
two of which are found in Britain, namely, the 
common shrew and the lesser shrew, and extend 
eastwards through Europe and Asia north of the 
HimAlaya. The common shrew (S. mUgdris) 
averages about 4 inches in length, and may 
readily be distinguished by its prolonged muzzle, 
by the teeth bdng coloured brown at the tips, 



SHREW-MOLE 

and by the reddish-brown fhr. It feeds upon 
insects and larvae, and^nxostly inhabits dry places. 
Its habits are chiefly nocturnal. Shrews are very 
voracious, and frequently kill and devour one 
another. They are not eaten by other animals. 
Their bodies were at one time thought to have 
healing properties. The lesser shrew (S, mintUus), 
the smallest British mammal, is rare in England 
and Scotland, but is comparatively common in 
Ireland, where the common shrew is not found. 
The closely related water shrew (Crossopus 
fodiens) attains a total length of from 4^ to 
5 inches. The snout is not so pointed as that 
of the common shrew. The ears are very small. 
The colour is black on the upper and white on 
the under parts. A prominent swimming fringe 
of stiff white hairs is found on the tail and on 
the toes. It makes its burrows in the over- 
hanging banks of rivers and lakes, and dives 
and swims with great facility. It is not found 
in Ireland, and is rare in Scotland, but is gener- 
ally distributed throughout England. The red- 
toothed shrews characteristic of the North 
American continent are distinguished from 
Sorex by the dentition and the remarkable 
shortness of the tail. In the aquatic genus 
Chimarrogale — ^represented in the Him&layas, 
Borneo, and Japan — ^the tail is fringed, but 
the feet are not webbed. The web-footed NecUh 
gale elegans lives in the rivers of Tibet. 

The tree shrews or squirrel shrews of Asia 
belong to the genus Tupaia. In appearance and 
habits they closely resemble squirrels. They 
have long bushy tails, lead an arboreal life, feed 
on fruit and insects, and when eating, sit on their 
haunches, holding their food between their fore 
paws. The jumping shrew, or elephant shrew, 
ranges over the African continent. The most 
familiar species are the Macroscelides proboscideus 
of South Africa, and the M. Rozeti of Algeria, 
the latter being called rat d trompe by the French. 
The hind legs of the jumping shrews are much 
longer than the fore, and, like the jerboas and 
kangaroos, they are fond of a sitting posture. 

Shrew-mole (Scalops aquaticus), a genus of 
insectivorous mammals, belonging to the Talpidse 
or mole family. It is found in North America, 
usually near rivers and streams. 

Shrewsbury, a municipal borough of England, 
the county town of Shropshire, on the Severn. 
Shrewsbury School, a famous public school, was 
founded in 1551, and moved to a new building 
in 1882. It has nine houses, and about four 
hundred boys. Manufactures include: glass- 
staining, agricultural implements, iron-founding, 
tobacco, tanning, malting, and brewing. Pop. 
(1921), 81,000. 

Shi^e, a general name applied to the mem- 
bers of a family (Laniid^) of perching birds. 
’The type-genus Lanius is distinguished by the 


SHRIKE 

broad base of the bill, which is hooked at the 
tip. The nostrils, which are situated laterally, 
are surrounded by bristles. The great grey 
shrike (L. excubitar) makes its appearance in 



Great Grey Shrike (Lomus excubitor) 


Britain during the winter. This species is 
coloured grey on the upper and white on the 
under parts, the quills of the tail being black 
with white tips, whilst a band of black crosses 
the forehead. The average length is about 
9 or 10 inches. The food consists of mice, shrew- 
mice, small birds, frogs, and insects; and these 
birds have the habit of impaling their prey on 
thorns or suspending it on the branches of trees, 
in order to tear it to pieces with greater ease, 
a habit which has obtained for them the name 
of butcher-birds. The red-backed shrike (L. 



Fork-tailed Crested Shrike (Dicrurus cristatm) 


coUurio) is a common summer visitant to Britain. 
Its average length is 6 or 7 inches. The wood- 
chat shrike (L. pomeranus) sometimes appears 
in Britain. Other types are the piping crows 
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(Gymnorhina) of Australia and Tasmania, and 
the helmet bird {Ewryeero8 ptevaiH) of Madagas* 
car. The name of drongos or drongo^hrikes has 
been given to certain birds allied to the shrikes, 
and forming the family Dicruridae. 

Shrimp, the name applied to many small 
crustaceans, and especially to the Crangon oui* 
gdris or common shrimp, which belongs to the 
order Decapoda (ten-footed Crustacea) and to the 
sub-order Macrura (long-tailed). The common 
shrimp reaches a length of about 2 inches, in- 
habits the sand of many parts of the British 
and Irish coasts, and is caught for the market 
by means of a bag-net placed transversely on 
a pole, which is pushed through the sand at 
a depth of about or 2 feet. When alive it is 
of a light-brown or almost white colour, re- 
sembling that of the sand in which it lives, but 
after boiling it assumes the well-known brown 
colour. It is common on the east and west 
coasts of North America as well as those of 
Britain. Other British species are the banded 
shrimp (C. fascidius). Bell’s shrimp (C. sctdptus), 
and scarlet shrimp (Alpheus ruber). The PandOlus 
annulicomis, or red shrimp, inhabits deeper water 
than the common shrimp, and is not nearly so 
abundant. It reaches a size of from 2 to 2^ 
inches. When alive it is of a reddish-grey, with 
spots of deeper red; after boiling it is of a uni- 
form deep red. This species is sometimes con- 
founded with the common prawn; but it never 
reaches the size of the prawn. The ‘ fresh-water 
shrimp ’ (GammOnis pulex) of streams and brooks 
belongs to the order Ami^poda. 

Shropshire, or Salop, an inland county of 
England, divided into two nearly equal portions 
by the Severn. The northern portion is generally 
level; the southern is more hilly. Iron, lead, and 
other minerals, including large beds of coal, are 
found. Agriculture is progressive. In the south 
and west cattle-breeding and dairy-farming are 
carried on. The coimty is famous for its breed 
of sheep. Manufactures include: iron, agricul- 
tural implements, chinaware, carpets, paper, and 
flannel. Area, 1346 sq. miles; pop. (1921), 
243,000* — ^Bibliography: Doubleday and Page, 
Shropshire (Victoria History of the Counties of 
England); J. E. Andan, Shropshire, 

Shrove-Tuesday, the day before the first 
day of Lent or Ash- Wednesday, so called as 
a day on which confession was specially made 
and ‘ shrift ’ received. 

Shrubs, plants in which the perennial portion 
forms the greater part, which branch near the 
base, and which are taller than bushes but not 
so tall as trees, seldom exceeding the height of a 
man. For practical purposes shrubs are divided 
into the deciduous and evergreen kinds. Among 
ornamental shrubs the best known are those 
belonging to the genera Rosa. Ribes, Rhodo- 


dendron, Azalea, dbc. Among evergreen shrubs 
are the box, the laurel, and various heaths. 

Shumen (Turk. Shurnla)^ a town of Bulgaria, 
capital of the district of Shumen (pop. 280,000); 
served by the State railway to Plevna, and by 
the Rustchuk-Vama trunk line. It is an im- 
portant place strategically, as a nodal point of 
essential roads from Rustchuk, Silistria, the 
Balkan passes, and Varna; and as a centre 
of key r^ways. Silk, tobacco, carpets, leather, 
and cereals are the chief trade commodities. 
Pop. 22,000. 

Shunt Motor, an electric motor in which the 
field coils are energized by being connected 



Armature 

Shunt Motor: Diagram of Connections 


across the supply mains, thus forming a shunt 
or by-pass circuit to the main one, which is 
through the armature. The field coils are made 
up of a large number of turns of fine wire, the 
intention of the designer being to provide the 
required number of ampere-turns for the mag- 
netic circuit with the use of coils of compara- 
tively large resistance, as they are to be con- 
nect^ directly across the supply pressure (see 
Electric Motors). 

There are considerable difficulties in connec- 
tion with the design of starting arrangements 
(see Rheostat) for large motors, especially when 
heavy masses must be set in motion at the 
moment of starting the machine. In the elec- 
trically operated plants for hoisting in mines, 
one method in use is to employ a battery which 
is connected across the mains but from various 
points in which tappings are taken to a battery 
switch. In this way only a fraction of the tot^ 
pressure is applied to the armature on starting. 
The pressure of supply to the armature is gradu- 
ally increased until the line voltage is operative. 
Another method of starting large motors is to 
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employ a motoivgeneratar set with a low- 
excitation cuirenT for the generator at the 
start. Thfb excitation is gi^uaUy increased 
until the motor is brought up to hill speed, 
when it can be switched over to the mains. 
The use of a heavy flywheel between the auxiliary 
motor and the generator, which is known as the 
Ilgner system, acts so as to equalize the load 
on the station. 

Commutator poles are sometimes introduced 
to get over sparking when the load varies con- 
siderably. Their effect is to produce neutral 
zones for the brushes, which are little disturbed 
by the armature reactions, however great they 
may be. Stability coils, consisting of light series 
windings, are sometimes used with the commu- 
tator-pole type of motor for the purpose of 
ensuring stability under all conditions of work- 
ing. The use of this device does not change the 
speed-torque characteristics from those of the 
shunt-wound motor. 

Compound-wound motors, with both series 
and shunt windings, are occasionally necessary 
where starting under considerable load and then 
running at constant speed are the requirements. 
The series coil has little effect after the starting 
operations are completed. 

The efficiency of a shunt motor rises with the 
normal load from about 72 per cent for a |-h.p. 


Bangkok, the capital. Physical — ^There arc 
three natural divisions: (1) northern uplands 
of steep, tree-dad slopes about 8000 feet altitude, 
which encircle (2) the wide lowlands of the lower 
Menam River in the west, separated by a low 
watershed from the middle Mekong basin, which 
occupies the east; and (8) the Isthmian region 
of the Malay Peninsula. The humid climate Is 
enervating for Europeans; the wet season lasts 
from May to October, and in November the 
cool season begins. People, — ^The Siamese are 
small in height (average, 5 feet 8 inches), and 
of light-brown complexion. They are Buddhists 
by religion. EducaMon, — There is a university 
at Bangkok, opened 1917, with faculties of 
medicine, political science, literature, engineer- 
ing, and natural science. A Minister of Public 
Instruction controls Siamese education gener- 
ally. Currency y dbc, — ^The unit is the silver Ucdl^ 
nominally equivalent to Is. e^df. sterling (i.e. 
18 ticals «= £1). Other coins are: (silver) the 
ealur^ » | Hcaly ^-ealung = Heal; (nickd) 
5-satang = 5^ Hcaly lO-satang == ^ Heal; (bronze) 
the aatang ~ Heal, In the north-west the 
Indian rupee is more or less current. There are 
no standard weights and measures. Production^ 
dbc , — ^There are valuable undeveloped agricul- 
tural, forestal, and mineral resources. Rice is 
the chief product, the principal export, and the 


motor to 02 or 98 per cent for 
motors of 100 h.p. and over. 

For bibliography, see Series 
Motor, 

Shuttle, a long, narrow, and 
shallow wooden instrument, pointed 
at both ends with iron, and pro- 
vided with a recess, termed a well, 
to hold a pirn or cop of weft. The 
end of the weft is passed through 
the eye of the shuttle, and, as the 
latter is made to travel to and fro 
between the two layers of warp 
threads, it leaves a trail of weft 
yarn each journey. 

Sialldse, a family of neurop- 
terous insects, with very large 
anterior wings, which frequent the 
neighbourhood of water. The 
alder-fly {SiOlia lularia) is a well- 
known member of this group, being 
used as a bait by anglers. Its 
larvae are aquatic. In the allied 
snake-flies (Raphidia and Inocellia) 
the voracious larvae are terrestrial. 



staple food of Siam. The northern uplands form 
the world’s chief source of teak. Tin (from 
Malaya) is the only other Siamese commodity 
of economic importance; but natural products, 
such as tobacco, cotton, pepper, sugar, citrus 
fruits, hides, fish, &c., and minerals, including 
tungsten, wolfram, zinc, antimony, iron, and 
coal, aue capable of wide future development. 
Rubies and sapphires are also exported in quan- 
tity. During 1920-1 about 79 per cent of all 
Siamese trade was conducted with the British 
Empire. Over 80 per cent of the total foreign 
trade passes through Bangkok. Communications. 
— ^There is regular steamship connection with 
Singapore and Hong-kong. Four British lines 
serve Bangkok regularly, and have as com- 
petitors (on a small scale) the Japanese and 
Norwegians. The Department of State Raflp 
ways has the following lines completed: 

Completed 

1611. 

Northern line (all notmal gauge) .. .. 950*5 

Southern line. . .. 1301*0 

(1407 miitt). 


Siam^ (Muang Thai, i.e. king- Shuttle 
dom of the firee), an independent 
kingdom of Indo-China. Area, about 198,900 
sq. mites (45,000 in the Malay Peninsula); 
pop. about 9,200,000. There are seventeen 
€liote8 (mofitfcimg), and a special area around 


Oovemmenty dbc . — Siam is an hereditary mon* 
archy, but primogeniture does not apply, eadi 
sovereign having power to nominate his own 
successor. Executive power is in the hands oi 
the king, advised by a Cabinet with portfolioc 
of War, Marine, Public Works, Interior, Foreigx 
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Affairs, Local Government, Public Instruction, 
Justice, and Finance, which are mainly held by 
the king’s blood-relations. In 1895 a Legislative 
Council was created, which comprises 40 mem- 
bers and meets weeldy. It may legislate during 
any temporary incapacity of the sovereign. 
Local government is controlled by Lords-Lieu- 
tenant within each montfton, which is sub- 
divided into provinces (changwats), districts 
(ampuT8)t and communes (tambons). Defence , — 
Military service became compulsory in 1008, but 
the law was revised during 1917, when Siam 
declared war upon Germany and the Central 
Powers (22nd July), and every fit man between 
the ages of twenty-one and twenty-two must 
serve two years with the colours, and seven 
years in the first reserve, thereafter with a 
maximum of two months’ actual duty annually. 
The second reserve period is ten years, and the 
third five years. The army comprises three 
army corps of nine divisions; an additional 
division is independent. There is a flying corps. 
A small naval force exists, of one light cruiser 
and several gunboats and miscellaneous craft. 

History, — Siam appears to have no place in 
history prior to a.d. 688, and the credible 
records go back only to 1850, the date of the 
foundation of Ayuthia, the old capital. The 
Portuguese established intercourse with Siam in 
1511, but in the seventeenth century were 
gradually supplanted by the Dutch. English 
traders were in Siam very early in the seven- 
teenth century, but in consequence of a massacre 
their factory at Ayuthia was abandoned in 1688. 
The French were expelled about the same time, 
and the trade was neglected until 1850, when 
Sir J. Bowring’s treaty again opened up Siam 
to Europeans. The present king is Rama VI. 
Much Siamese territory next Cambodia and 
partly on the west of the Mekong has been 
acquired by France, and a large area is recog- 
nized as under French influence. The territory 
west of the Menam belongs to the British sphere, 
and the Malay states of Kelantan, Kedah, and 
Trengganu were ceded to Britain in 1909. Siam’s 
entry into the European War secured her repre- 
sentation by three delegates at the Versailles 
Peace Conference. Articles 185-^ and 187 of the 
Versailles Treaty chiefly affect her interests, and 
Siam became also a member of the League of 
Nations. — ^Bibuoghaphy: W. A. Graham, Siam: 
a Handbook of Practical^ Commercial, and Political 
Information; Siam (Peace Handbooks, vol. xii, 
prepared by the Historical Section of the Foreign 
Office); J. Crosby, Commercial Reports on Siam 
(H.M. Stationery Office). 

Siamang (Siamanga or HylobdUs syndactylus)^ 
one of the higher anthropoid or man-like apes. 
This animal, the largest and one of the best 
known of the gibbons, inhabits Sumatra. It 
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averages about 8 feet in height, has very long 
arms, and lives in trees. 

Sibbald, Sir Robert, Scottish physician and 
antiquary, bom in 1641, died in 1722. He was 
one of the founders of the Edinburgh Botanic 
Gardens, and the author of numerous pamphlets 
and treatises on medicine, botany, zoology, and 
Scottish antiquities. He was also first president 
of the College of Physicians, and Geographer 
Royal for Scotland. 

Sibbardla, a genus of dwarf evergreen plants, 
nat. ord. Rosacese, named after Sir Robert 
Sibbald. S, procumbens, a British plant, has 
trifoliate leaves and heads of small yellowish 
flowers. It is found on the summits of mountains. 

Siberia, a vast geographical division of the 
Eurasian continent; formerly the name applied 
to the Russian dominions in Asia. It occupies 
all North Asia, stretching uninterruptedly east- 
ward from the Ural Mountains to the North 
Pacific Ocean, and southwards from the Arctic 
Ocean to the Chinese dominions and Central 
Asia. It has a total area of 4,881,882 sq. miles, 
with a pop. of nearly 8,000,000. The division 
into Western Siberia and Eastern Siberia was 
at one time officially recognized for adminis- 
trative purposes, but there is no marked natural 
boimdary between the two regions. Siberia may 
be considered as a vast inclined plane sloping 
gradually from the Altai, Sayan, and Yablonoi 
Mountains on the south to the Arctic Ocean on 
the north. In the east it is traversed in different 
directions by several mountain ranges. It is 
drained chiefly by the Obi (2120 miles), with 
its great tributary the Irtysh (2520 miles), the 
Yenisei, and the Lena (3000 miles), all of which 
pursue a northerly course to the Arctic Ocean; 
and by the Amur (2700 miles, 2400 of which 
are navigable), which flows in an easterly and 
north-easterly direction to the Pacific. The 
principal lake is Lake Baikal in the south. 
The chief islands are the New Siberia group 
in the Arctic Ocean, and the Island of Sakhalin 
in the Sea of Okhotsk. The coast-line is very 
extensive, but the Arctic Ocean is ice-bound at 
least ten months out of the twelve, and the Sea 
of Okhotsk, on the Pacific, is infested with 
masses of floating ice and dense fogs. Siberia 
enjoys a warm summer, but the winter is ex- 
ceedingly severe. Verkhoyansk is the coldest 
inhabited place in the world. It has a January 
mean of —60*7° F., and a July mean of 59*6® F. 
Generally considered, the climate of Siberia is 
not unhealthy, but frost-bite and snow-blindness 
are prevalent, together with that peculiar malady 
of the sub-polar regions, Arctic hysteria, which 
not infrequently affects whole villages, but leaves 
settlers undisturbed. South Siberia is rich agri- 
culturally, and yields wheat, lye, oats, and 
potatoes; but immense tracts of Siberia are 
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utterly unfit for tillage, more particularly the 
tundras or great itretches of boggy country 
along the Arctic Ocean. In the west are exten- 
sive steppes. Roughly speaking, the northern 
limit of agriculture is 60*^ n. lat. Cattle-breeding 
and bee-keeping are largely pursued, and market- 
gardening is progressive. Hunting and fishing are 
also sources of wealth, ermines, sables, and other 
fur-bearing animals being indigenous. The wild 
animals include the elk, reindeer, and other deer, 
bear, wolf, white and blue fox, and lynx. The 
forests are extensive and valuable. Manufactures 
and mining are in a backward state, though 
Siberia has very considerable mineral wealth. 
There are large deposits of gold, copper, silver, 
platinum, lead, iron, and coal. 

Yermak the Cossack entered Western Siberia 
in 1580, and made a rapid conquest of the 
western portion of the country, which he handed 
over to Ivan the Terrible of Russia. Bands of 
hunters and adventurers then poured across the 
Urals, attracted by the fiirs, and gradually pene- 
trated to the Arctic Ocean and the Pacific. The 
latest acquisitions by Russia were the Amur 
territory, and coast regions of Manchuria, ceded 
by China in 1858 and 1860. Exile to Siberia 
began soon after the conquest, and the region 
became a vast penal colony where important 
political offenders (mainly) were kept under 
close control, but the great majority of the 
exiles were simply placed in a particular district 
and allowed to shift for themselves. The in- 
digenous inhabitants include Buriats, Yakuts, 
Tungus, Tatars, Kirghiz, and Samoyeds (q.v.). 
Since the Russian Revolution of 1917 the poli- 
tical status of Siberia has been considerably 
altered. A Far Eastern Republic has been 
formed, and this is dealt with under Russia; 
Vladivostok, Transbaikalia, &c. 

Communications, — The great Siberian trunk 
line was begun in 1891 and finished in 1905, 
during the Russo-Japanese War. From Irkutsk 
it is continued by the Transbaikal line to Man- 
churia, and by the Chinese Eastern Railway. 

Slb'yl (Gr. sibylla), in Greek and Roman 
legend, the name of certain women endowed 
by Apollo with a prophetic spirit. Their number 
is variously stated, but is generally given as ten. 
Of these the most celebrated was the Cum»an 
sibyl (from Cumae in Campania). She is said to 
have written in Greek verses the collection of 
prophecies famous under the name of Sibylline 
books, and containing the fata urbis Romce, three 
books of which she sold to Tarquin the Proud. 
These books were preserved in the temple of 
Jupiter Capitolinus, and were consulted on occa- 
sions of national danger. In 88 b.c. they were 
destroyed by fire along with the temple. A later 
collection of Sibylline books seems to have 
been burned by Stilicho shortly after a.d. 400. 


Sibylline Oracles, the name given to a col- 
lection of apocal 3 q>tic writings, composed by 
Hellenistic Jews and Christians. They enjoyed 
a great authority in the Middle Ages. The 
oracles, purporting to be the work of the sibyls, 
are written in the Homeric dialect and in hexa- 
meters. They were first put in circulation by 
Alexandrian Jews in the second century b.c., 
were adopted by the Christians during the first 
centuries of our era, and, with additions and 
interpolations, were used for the purpose of 
diffusing the teaching of the new faith. 

Sicilian Vespers, the name given to the 
massacre of the French in Sicily in 1282. Charles 
of Anjou had established himself, through the 
favour of the Pope, in possession of the Two 
Sicilies. He ruled with great severity, and the 
oppressed people applied in vain for relief to the 
Pope. On 30th March, 1282, at the hour of 
vespers on Easter Monday, the inhabitants of 
Palermo fell upon the French, who were all 
massacred. Before the end of April Messina 
and other towns followed the example of Palermo, 
and the Sicilian Vespers ended in the overthow 
of the domination of Charles of Anjou and the 
establishment of the Aragonese dynasty. 

Sicily, the largest island of the Mediterranean, 
belonging to Italy, from the south western ex- 
tremity of which it is separated by the narrow 
strait of Messina. It forms a compartimento of 
Italy, with an area of 9985 sq. miles, and a pop. 
of (1915) 8,798,465. It is triangular in shape, 
ending in the three capes of Faro on the north- 
east, Passero on the south, and Boeo on the 
west; whence the ancient poetical name of 
Trinacria. The greater part of the surface con- 
sists of a plateau of varying elevation. The 
lower slopes of the mountains of the north are 
clothed with olive-yards and orange-groves, 
mulberry-gardens and vineyards, and their higher 
slopes with forests of oak and chestnut. The 
highest elevation in Sicily is the active volcano 
of Etna, in the east of the island, which rises 
to a height of 10,789 feet. To the south of 
Etna, on the east coast, is the plain of Catania, 
the only plain of any great extent. It is watered 
by the Simeto. The principal perennial streams, 
besides the Simeto, are the Salso, Platani, and 
Belice. The climate, as in the other regions of 
the Mediterranean, is mild and equable, but its 
salubrity is impaired by the sirocco, and, locally, 
by the occurrence of malaria. Cereals and fruits 
of every variety are extensively grown. Viti- 
culture is progressive. Almonds, hazel-nuts, and 
chestnuts are widely cultivated. The chief' 
exports are fruits, wine, and sulphur, besides 
olive-oil, sumach, cream of tartar, &c, SiciUati 
sulphur is extensively exported, the centre of 
this trade being Girgenti on the south coast, 
and has practically a monopoly of the world’st 
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markets. Tunny and sardine fisheries are lucra- 
tive. The chief seats of foreign commerce are 
the three principal towns, Palermo, Blessina, 
and Catania. 

HUtwy, — ^At the dawn of history the older 
races inhabiting Sicily, the Iberian Sieani, from 
Iberia (Spain), and the SictUif from Italy, are 
seen to be hemmed in by Phoenician and Greek 
colonies. The Greeks, who entered the island 
in the eighth century b.c., founded the great 
cities of S3rracuse, Agrigentum, and Messina, 
drove the Phoenicians to the north-west coast, 
and spread their influence and culture over the 
whole island. Greek art and literature flourished, 
and many Greek names of distinction are con- 
nected with Sicily. The Carthaginians subse- 
quently took the place of their kinsmen, the 
Phoenicians, and between them and the Greeks 
a struggle ensued, which ended in favour of the 
latter (480 b.c.). War with the Carthaginians 
(first Punic War) brought the Romans to 
^cily, and, having acquired the Carthaginian 
portion of the island (241 b.c.), they extended 
their rule over the whole, Sicily becoming a 
Roman province in 212 b.c. On the decline of 
the Roman Empire the island was overrun by 
the Goths, who retained possession till a.d. 551, 
when Sicily became part of the Byzantine Em- 
pire. In the beginning of the ninth century the 
Saracens became masters, and continued so till 
their expulsion by the Normans. For the later 
history of Sicily, see Roger /; Roger /i; Frederick 
11 (Hohenstaufen); Charles V (German Em- 
peror); Charles VI (German Emperor); Naples; 
Sicilian Vespers, — ^Bibuography: E. A. Free- 
man, History of Sicily; A. J. C. Hare, Sicily; 
F. M. Crawford, Southern Italy and Sicily. 

Sickingen, Franz von, German knight, bom 
in 1481, died in 1523. A protector of Ulrich von 
Hutten and a friend of the Humanists, he 
became an ardent adherent of Luther. In 1522 
he began war against the Archbishop of Tr^es, 
but failed in his attack on the dty. He was 
besieged in his own castle of Landstuhl and 
mortally wounded. 

Sicyon, a city of ancient Greece, near the 
Gulf of Corinth, celebrated for its schools of 
sculpture and painting, bronze casting, carving, 
and pottery. At first dependent upon Argos, it 
was afterwards closely dlied to Sparta, which 
it aided in the Peloponnesian War. Under 
^atus (251 b.c.) it became one of the most 
important cities of the Achaean League, of which 
it finally shared the fate, falling under the 
•dominion of Rome. In the second century a.d. 
it was almost depopulated. 

Siddons, Sarah, British actress, bom at Bre- 
con, South Wales, 1755, died 1881. The daughter 
of Roger Kemble, an actor-manager, she com- 
menced her theatrical career when quite a child. 


and in her nineteenth year was married to Wiiliain 
Siddons, an actor in her father's company. In 
1774 she met with the first recognition of her 
great powers as an actress at Cheltenham. She 
then went to Drury Lane, but her first appear- 
ance there was a comparative failure, and in 
1777 she again went on circuit in the provinces. 
Her second appearance at Drury Lane took place 
in Oct., 1782, in the character of Isabella in the 
Fatal Marriage. Her success was complete, and 
from that time till she retired in 1812 she was 
universally acknowledged to be the first tragic 
actress of the English stage. Her greatest char- 
acters were Queen Catherine in Henry Fiii, and 
Lady Macbeth. On 17th Oct., 1922, a memorial 
to Mrs. Siddons was unveiled at Bath by Miss 
Ellen Terry. 

Sidesaddle-flower, a plant of the genus Sar- 
racenia. See Sarraceniacecs and Carnivorous 
Plants. 

Sidgwick, Henry, British philosopher, bom 
in 1838, died in 1900. He was educated at 
Rugby and Trinity College, Cambridge, and 
became a Fellow and lecturer of his college in 
1859. In 1875 he was appointed lecturer in 
moral philosophy at Trinity College, and in 1888 
Knightbridge professor of moral philosophy in 
the university. His works include: Methods of 
Ethics (1874), Principles of Political Economy 
(1883), History of Ethics (1886), and Practical 
Ethics (1898). In his philosophy Sidgwick was 
an adherent of utilitarianism on an intuitional 
basis. He was one of the founders of the Society 
for Psychical Research. 

Sidney, or Sydney, Algernon, second son of 
Robert, second Earl of Leicester, bom in 1622, 
died in 1688. He was early trained to a military 
life, and served with some distinction in Ireland, 
where his father was Lord-Lieutenant. In 1648 
he returned to England and joined the Parlia- 
mentary forces. In 1645 he was given the 
command of a cavalry regiment in Cromwell's 
division of Fairfax's army, and was returned to 
Parliament for Cardifl!. He refused all concur- 
rence in the government of Cromwell, retiring 
to Penshurst, but when the return of the Long 
Parliament in May, 1659, gave expectations of 
the establishment of a republic, he again took 
his seat, and was nominated one of the Council 
of State. He was soon after appointed a Com- 
missioner to mediate a peace between Denmark 
and Sweden, and while he was engaged in this 
embassy the Restoration took place. Conscious 
of the offence he had given the Royal party, he 
refused to return, and remained an exile for 
seventeen years. At length, in 1677, the in- 
fluence of his friends procur^ him permisskm 
to return to England. On the discovery of the 
Rye House Plot he was arrested and sent to 
tl^ Tower on a charge of high treason. His 
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trial before the notorious Chief Justice Jeffreys 
was conducted with a shameless absence of 
equity which has conferred upon him all the 
glory of a martyr. He was executed on Tower 
Hill, 7th Dec., 1688. His Diacoursea cmceming 
Government were first printed in 1698. — Cf. A. C. 
Ewald, Life and Timea of Algernon Sidney, 

Sidney, Sir Philip, English soldier and poet, 
bom 1554, died 1586. The son of Sir Henry 
Sidney of Penshurst, he was one of the most 
conspicuous figures at the court of Queen Eliza- 
beth, who sent him in 1577 on an embassy to 
Germany. In 1585 he went to the Netherlands 
with his uncle Dudley, Earl of Leicester, who 
commanded the forces sent to assist the Dutch 
against the Spaniards, and he was appointed 
Governor of Flushing and general of horse, but 
at Zutphen, 22nd Sept., 1586, he was mortally 
wounded. Sir Philip Sidney was a soldier and 
statesman of great promise, and his contribu- 
tions to literature, though not numerous, were 
of great importance. They include: the Arcadia^ 
a romance in a medley of prose and verse in an 
Italian style then popular; Aatrophel and Stella, 
(Sonnets); and the Defence of Poesy, published 
in 1595 as an Apohgie for Poetrie, — Biblio- 
graphy: H. R. Fox Bourne, A Memoir of Sir 
Philip Sidney, J. A. Symonds, Sir Philip Sidney, 
Sir Sidney L^e, Great Engliahmen of the Six- 
teenth Century, 

Sidney Sussex College, Cambridge, was 
founded in 1595 by Lady Frances Sidney, 
dowager Countess of Sussex, aunt to Sir Philip 
Sidney. Oliver Cromwell and Thomas Fuller 
were members of this college. 

Sidon, or Saida, a city of ancient Phoenicia, 
on the eastern coast of the Mediterranean, 
between Lebanon and the sea, about midway 
between Beirut and Tyre. In the Persian, 
Grecian, and Roman periods it was great and 
populous, and even in the Middle Ages it was 
a place of considerable importance. During the 
Crusades it was taken and retaken several times. 
It was almost completely destroyed during the 
troubles of the thirteenth century, but in the 
fifteenth it reappeared, under its modem name 
of Saida, as the port of Damascus. Pop. 12,000. 

Siege (from the Lat. sedere, to sit, through 
the Fr. aiige, a seat), the operation of surround- 
ing or * sitting down ’ in front of a town or 
fortress with the idea of causing it to surrender. 
This surrender might be attained either by so 
thoroughly investing the place that no one could 
get in or out and so starving the inhabitants 
into submission, or, if time pressed, by an in- 
vestment followed by an assault on a part or 
the whole of the fortification. In sieges in 
early days the troops engaged were assisted by 
many strange engines roughly manufactured 
on the spot, such as battering-rams (q.v.). 


A process of mining was also used to under- 
mine a suitable wall or tower and to cause it 
to subside by pressure of its own weight. Mov- 
able towers of two or more stories, provided 
with a drawbridge at the height of the wall 
and well packed with fighting men, were also 
a feature of sieges of old. 

Then came o time when sieges became merely 
a matter of ^sitting down' and hoping that 
hunger would force the garrison to surrender. 
Another phase was reached when, as military 
art and science progressed and weapons of 
offence and defence became more effective, it 
became necessary to provide more efficient 
cover for the attackers than was given by the 
ancient engines. This led to the use of ground, 
and a properly conducted siege entailed much 
digging of zigzag trenches or ^ saps in which 
the working-parties might receive a fair measure 
of protection as they laboriously dug their way 
towards the walls; along these trenches the 
assaulting or reinforcing troops might move. 
From this word * sap ’ is derived the old name 
of the Royal Engineers, i.e. Sappers and Miners, 
the name by which the engineers of the Indian 
army are still known. In the eighteenth century, 
when precision of movement was the be-all and 
end-all of military science, and the system of 
Vauban was still the only possible method of 
fortification, the art of besieging and assaulting 
a fortress became almost an exact science, and 
a series of progressive steps, which were as well 
known to the defenders as to the attackers, had 
to be undertaken (cf. Uncle Toby and Corporal 
Trim in Tristram Shandy). During the Penin- 
sular War, and in India in the early nineteenth 
century, sieges were invariably undertaken 
merely as preparatory to an assault. A pre- 
liminary period was allotted to approach-work 
and bombardment with a view to providing 
a practicable breach in the fortifications, and 
once this was considered sufficient, the assault 
followed as a matter of course. All such sieges 
were undertaken at comparatively close quarters. 
The days of sieges culminating in an assault are 
over now, and a long-range bombardment is 
about the nearest approach to an old-fashioned 
siege which is likely to occur. 

Siegen, a town of Germany, in the Prussian 
province of Westphalia, on the Sieg. It has 
manufactures of leather, paper, soap, and linen. 
In the vicinity are numerous iron-mines and 
smelting-furnaces. Until 1806 it was part of 
Nassau, and was given to Prussia in 1815. 
Pop. 28,000. 

Siemens, Sir William, engineer, was bom in 
Hanover in 1828, and died at London in 1888* 
His inventions were very numerous, and the 
superiority of the British patent laws induced 
him to settle in this country in 1848. His 
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brothers Werner and Frederidc were assod* 
ated with him in most of his undertakings, 
but continued to live in Germany. The re- 
generative furnace was patented in 1856, and 
its application to the manufacture of steel in 
the Siemens-Martin and Siemens processes fol- 
lowed a few years later. In 1858 the brothers 
began the manufacture of submarine cables, 
and great works were established in Kent in 
1866. The firm laid the direct Atlantic cable in 
1874, and took a leading part in the introduction 
of the dynamo, and of electric lighting. William 
Siemens was elected f.r.6. in 1862, was president 
of the British Association in 1882, and was 
knighted in 1883. 

Siena, a province of Tuscany, Central Italy. 
Area, 1470 sq. miles; pop. 245,000. 

Siena, or Sienna (ancient Sena Julia), a 
city of Tuscany, capital of the province of 
Siena, Central Italy. It is surrounded by old 
walls, entered by nine gates, and has also a 
citadel; the streets are irregular, steep, and 
narrow. There is a university and an ancient 
cathedral. In the Middle Ages Siena gave its 
name to a school of painting, and was the birth- 
place of famous painters, sculptors, and archi- 
tects. It was long the powerful rival of Florence, 
but was annexed to Tuscany in 1557. Siena is 
the seat of an archbishop. Pop. 42,500. 

Slenkiewicz (syen-kyft'vich), Henryk, Polish 
novelist, bom in 1846, and di^ in 1916. Edu- 
cated at Warsaw, he studied philosophy, and 
made his literary d4but in 1870 with a sketch 
of Kiev student life, entitled In Vain, Among 
his works are: the trilogy of With Fire and 
Sword, The Deluge, and Pan Michael; and Quo 
Vadis, a Christian romance of the times of Nero, 
which gained him world-wide fame. Among his 
later works are: Knights of the Cross, On the 
Field of Glory, and In Lifers Whirlpool, He 
received the Nobel prize for literature in 1905. 

Sierra Leone, a Crown colony and protecto- 
rate of West Africa, lying between French 
Guinea and Liberia. The total area is about 
27,300 sq. miles, with a coast-line of 210 miles 
between the Great Skarsies and Mano Rivers. 
Colony, — ^The colony lies along the coast be- 
tween the Skarsies and the Liberian frontier, 
and extends inland for from 9 to 20 miles. 
Sherbro and other islands and the Sierra Leone 
Peninsula (area, 380 sq. miles) are included in 
the total area of 4000 sq. miles; pop. 75,590 
(about 1000 whites). Freetown (pop. 85,000) 
is the capital. Kola-nuts, palm-oil, kernels, 
and ginger are exported; t^acco, kerosene, 
cotton, and coal are imported. There is a 
Governor and commander-in-chief, who is 
assisted by nominated Executive and Legis- 
lative Councils. Protectorate, — ^The protectorate 
extends north and south between the parallels 
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of l(f and r 55^ n. lat. Area, 27,000 sq. miles; 
pop. about 1,400,000. There are three provinces 
(Northern, Central, and Southern), each under 
a commissioner assisted by divisional commis- 
sioners. The Governor of the colony is Governor 
of the protectorate, and the Legislative Council 
has a measure of authority. Palm-oil, kola-nuts, 
and palm-kernels are the chief exports; cotton, 
hardware, and tobacco are imported; rice, cas- 
sava, millet, and maize are the staple crops. 

Physical. — ^There are two main divisions: (1 ) a 
low coastal plain, built up of a series of young 
sediments resting upon a platform of crystalline, 
sedimentary, and volcanic rocks; and (2) the 
plateau, or upland region of the hinterland, 
forming a continuation of the Futa- Jallon massif, 
and rising from 1000 to 6000 feet altitude. 
These granitic, dome-shaped mountain masses 
are smooth, symmetrical, and bare of vegeta- 
tion excepting grass, and they contrast strangely 
with the forest-clad slopes of the rough and 
jagged noritic massif (3000 feet altitude) which 
rises abruptly from the seaward margin of the 
narrow coastal plain on Sierra Leone Peninsula. 
The Rokell, Jong, Boom (or Sewa), Mano, and 
Skarsies are the principal rivers. The climate is 
tropical; the wet season begins in May and ends 
in November, when the dry season commences. 
The low-lying mangrove-fringed tidal areas of 
the coastal plain are malarious and deadly to 
Europeans, but the elevated regions are fairly 
healthy. Communications, — ^There were 888 mOes 
of railway in 1922. The main line (227} miles) 
extends from Water Street (Freetown) to Pen- 
dembu, and there is a branch from Boia to 
Kamabai (104 miles, extending to Ka Bohosa). 

History, — In 1787 a party of colonists received 
from King Tom a grant of land (about 20 sq. 
miles) where Freetown now stands. The Sierra 
Leone Company was chartered in 1791, and to 
it the native kings ceded the whole of Sierra 
Leone Peninsula and dependencies. The Crown 
took over administration in 1808; in 1886 tele- 
graphic communication with England was in- 
augurated, and in 1896 the hinterland of Sierra 
Leone was proclaimed a protectorate. An insur- 
rection of native chiefs necessitated military 
operations of a punitive nature, but since then 
the protectorate has remained entirely peaceful. 
Sierra Leone is the only British West African 
colony which was instituted as such; all others 
were primarily trading-posts. 

Sieve-tubes, of plants, the vessels mainly 
responsible for the transport of * plastic ’ ma- 
terials, i.e. the complex food-substances manu- 
factured in the leaves and elsewhere. In their 
cross-walls are numerous fine perforations (sieve- 
pores), through which non-diffusible substances, 
such as proteins, can pass freely. See Vasadar 
Tissues, 
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Siey%8 (sye-yftsV Emmanuel Joseph, better 
known as the Abb^iey^, French revolutionary 
leader and political philosopher, born in 1748, 
died in 1886. During the Terror he withdrew 
into the country, but after Robespierre’s down- 
fall he returned to the Ckinvention. In 1799 
he became a member of the Directory. He took 
an active part in the Revolution of the 18th 
Brumaire, the new Constitution being devised 
by him. But Siey^ soon found his speculations 
completely overmatched by Bonaparte’s prac- 
tical energy, and his political career ended. 

Sigillaria, a genus of fossil plants found in 
great abundance in the Coal-measures. The 
plant occurs in the form of stems attaining a 
height of 40 to 50 feet, and a breadth of 5 feet. 
The stem generally occurs compressed as a 
double layer of coal with a fluted outer surface, 
and showing, at regular intervals and in vertical 
rows, the scars produced by the bases of the 
leaf-stalks. These scars resemble the impres- 
sions of circular seals, whence the name of the 
genus. The roots are found in the underclay, 
and, like those of Lepidodendron, are known 
by the name of stigmaria, being at first sup- 
posed to be distinct plants. No foliage of any 
kind has been found connected with the trunk. 
Sigillaria is a gigantic ally of the modern club- 
mosses. Reproductive cones are known. 

Sigismund, German king and Holy Roman 
Emperor, was bom in 1868, died in 1437. On 
the death of his father, the Emperor Charles IV, 
he obtained the margraviate of Brandenburg, and 
was crowned King of Hungary in 1387. He was 
subsequently involved in a war with Turkey, 
and, Mng defeated by Bajazet at Nikopolis in 
1396, fled into Greece. On his return to Hungary 
in 1401 he was made prisoner, and the nation 
gave the throne to Ladislaus of Naples. Sigis- 
mund escaped, and, having raised a powerful 
force, reduced Hungary to subjection. In 1411 
he was elected Emperor of Germany. He took 
a leading part in the Council of Constance in 
1414, but disgraced himself by allowing John 
Huss, to whom he had granted letters of safe- 
conduct, to be put to death. On the death of 
Wenceslaus in 1419 the Hussites refused to ac- 
knowledge his succession to the Kingdom of 
Bohemia until he had signed the compact with 
the Council of Basel in 1481. He was then 
crowned emperor at Milan, and again at Rome 
in 1488. — Cf. A. Main, The Emperor Sigismund, 

Signalling. The normal definition of this 
word is * the method of transmitting intelligence 
to a distance by means of sight or hearing’. 
In a military sense the term includes all means 
of intercommunication for the army in the field 
by line telegraphy and telephony, wireless, visual 
and message-carrying agencies; also the inter- 
ception of enemy messages and certain com- 


munications with air-craft. Signalling as prac- 
tised in the army is one of the most important 
aids to intercommunication, without which no 
military operation can be a success. Without 
intercommunication there can be no co-operation; 
moreover, the rapid distribution of information 
gained by reconnaissance (q.v.) requires an effi- 
cient and detailed oiganization. This, under 
modem conditions, is provided by the Royal 
Corps of Signals. 
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Semaphore Signs and Significations 


The means available for signalling are roughly 
four in number: (1) flags, (2) heliograph, (8) 
lamps, (4) shutters. 

Flc^s . — Flags can be used in daylight only, 
and they are useless in foggy weather. Two 
kinds of flags are in use, one 8 feet and the other 
2 feet square, and there are two methods of 
forming letters. In the first method a single 
flag is used to send letters or figures by means 
of the Morse code of dots and dashes, a dot 
made by a flag being represented by a short, 
quick movement, and a dash by a longer one. 
In the second, or Semaphore method, the letters 
are represented by either one or two flags, held 
at certoin angles to the body of the sender. By 
this method words can be spelled out more 
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quickly than with the Morse flag, but they 
cannot be read at such a great distance. With 
the large Morse flag, messages sent from a dis- 
tance of 5 miles can be read by the aid of a 
telescope under good conditions; semaphore, 
under the same conditions, can rarely be read 
at a greater distance than miles. 

Heliograph . — ^The heliograph depends for 
its effect on the reflection of the light of the 
sun from a mirror or combination of mirrors 
on to a distant station, and the instrument 
in use in the army is a strongly made, 
portable, and easily adjusted one, which 
enables this principle of reflection to be 
utilized. Naturally, bright sun is a sine qua 
non for its use, and in consequence it is of 
more value in India and similar countries 
than in Europe. Under favourable conditions 
of light, and in suitable country, messages 
sent by helio in the Morse code can be read 
at a distance of 70 miles. 

Lamps, — ^Lamps, specially constructed for 
the purpose, and fitted with an electric 
apparatus giving an 8-candle-power light, 
and powerful reflectors, can be used either 
in daylight or at night. In the former case, 
signals can be read at a distance of some 4 
miles, while at night this distance is doubled. 

Shutters , — Shutters are small portable 
affairs usually made of American cloth, 
having a black surface changing to white 
when the signalling surface is exposed. With 
this contrivance, messages in the Morse code 
can be sent at short distances (up to about 000 
yards), and it has been found of use for inter- 
communication in companies and batteries. 

A machine for producing semaphore signals 
is carried on all war-ships, usually on the 
bridge, and a search-light, provided with a 
Venetian shutter, is commonly used for long- 
distance signalling. 

Signalling, Railway. The simplest form 
of train protection before the introduction of 
telegraphy was division of the line into 
sections or blocks with a passing loop at 
each block-station; trains, when dispatched 
in the same direction, bdng controlled by 
time-limits. The first block-signals were 
rotating vertical posts, each carrying a crossbar 
surmounted by a disc at right angles to it, so 
that both signals would not be visible at the 
same time, the crossbar signifying danger and 
the disc all right. Semaphore signals for rail- 
ways were first introduced in 1841, and with 
various improvements are still adopted for 
train control. The two essential signals are 
tne distant and home or stop signals, the 
former easily recopized by its frsh-tail end, 
and the latter by its square end. Danger and 
eUl right are indicated respectively by the hori- 
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zontal and inclined position of the arms; this 
is the convention used on all railways. The 
distant signal at danger means ^proc^ with 
caution, prepare to stop at home signal % and 
the home signal at danger means * stop \ Other 
running signals used are called * inner’ and 
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Home Signal (the distant 
signal has a nsh-tail) end and 
* Calling on * Arm. 

(L.B. & S.C.R.) 



Shunt Signal (G.W.R.) Siding Signal (G.W.R) 

Railway Signals 

* outer homes * starters * and ’ advance starters ’ 
according to their location, but the indication 
and significance of these is the same in all cases 
as for the home signal. Other auxiliary signals 
are: catling-on arms, backing signals, siding, 
shunt, banner, and loop signals. Home signals 
are placed at the fouling points of a junction, 
at a siding connection, and at the entrance to 
a station; they are about 800 yards in advance 
of the distant signal at the approach end of 
the station. The distant signid is interlocked 
with the home, so that the off right can only be 
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given when both are lowered for proceeding 
into the next sectiSh. The starting signal is 
placed at the departure end of the platform, 
and protects the entrance to the next block. 
Starting advance signals are sometimes adopted 
to provide the necessary protection when the 
starting signal is less than a ftill train-length in 
advance of the trailing points. A calling-on 
signal is generally on the same post, but fixed 
beneath the home signal, when the latter is 
too fkr away for the signalman to give verbal 
instructions; it indicates to the driver that he 
can proceed as far as he sees the line clear. 
Calling-on arms are of various shapes, according 
to the railway on which they are used. 

Shunting signals are used for slow movements, 
such as entrance into a siding. The post is gener- 
ally short, with a miniature arm. The combined 
detonator and ground signal carries a miniature 
arm as well as coloured targets. 

The lock-and-block system of signalling, as the 
name implies, is a system of interlocking between 
the block instruments and the operating levers. 
It ensures that the starting signal permitting 
entrance into a block cannot be lowered until 
released by an electric current from the cabin 
in advance. Once the train has been accepted, 
the current cannot be circulated again until the 
train has cleared the block and the home signal 
has been raised to danger behind it. 

To facilitate quick service of trains over long 
block-sections, automatic signalling is adopted. 
The trains themselves operate the signals elec- 
trically. A low-tension current is passed through 
the track rails, the joints of which are insulated 
at each end of the block-sections. All other 
joints within the section are bonded by sleeve- 
bonds, consisting of two small copper sleeves 
which pass over the ends of a copper-bonding 
wire of about J inch diameter, and are driven 
into the web of the rail, thus tightening it upon 
the bond wire and ensuring good contact with 
the rail. When the section is clear, the track- 
circuit is maintained, and the signal at the 
entrance to the block is forced into the (M 
right position. The train, however, on entering 
the section immediately short-circuits the cur- 
rent through the wheels and axles releasing 
the signal, which rises to danger by gravity. 
The signal is locked in this position until the 
train has passed the * overlap ’ beyond the next 
signal, when the original track-circuit is restored, 
causing the signal to be again forced into the 
dU right position. In this system the power 
operating the signal may be either all-electric 
or electro-pneumatic. 

In one form of the all’^lectric type the main- and 
overlap-blocks are each bridged by two relays, 
known as * pick-up^ and ‘auxiliary’ relays. 
When the train passes the first signal and enters 


the overlap section, both home and distant 
signals immediately rise to danger, owing to the 
pick-up relay being de-energized in consequence 
of the train short-circuiting the track-circuit. 

In the Westinghouse electro^pneumoHc system, 
air is admitted to a cylinder by means of an 
electro-magnetic pin-valve, forcing the piston 
downwards and lowering the signal. Directly 
the track circuit is short-circuited, the electro- 
magnet becomes de-energized and cuts off the 
air-supply, thus opening the exhaust and allow- 
ing the arm to return to danger by gravity. 

In foggy weather, the ordinary signals are 
practically useless and are supplemented by 
detonators placed on the rails and exploded by 
the train wheels, or by fog-horns operated by 
fog-men stationed at the distant signals. To 
minimize the risk run by these men in placing 
the detonators on the rails, many appliances 
have been patented, one of the most successful 
being the Clayton fog-signalling machine. 

Signboards are now chiefly confined to public- 
houses and hotels, although the pawnbroker still 
shows three golden balls above his door, the 
barber his painted pole, and the chemist occa- 
sionally a pestle and mortar. Pliny speaks of 
signboards as in use in Greece, and excavation 
of the ruins of Pompeii brought to light numerous 
examples, chiefly carved. In mediaeval England 
they expressed pictorially information which few 
passers-by would have been able to gain from 
written words. They were of many kinds, 
exhibiting familiar animals and fabulous mon- 
sters, with flowers, trees, &c. In a religious age 
ecclesiastical signs, such as the mitre, were 
naturally numerous, and saints and martyrs 
had their place. Heraldic signs were plentiful. 
The hero of some victory by land or sea was 
pressed into the service of the sign, as Admiral 
Benbow, the Marquis of Granby, and the Duke 
of Wellington. Many signs depicted the nature 
or use of the wares offered for sale. Others were 
of a humorous nature; misogyny was displayed 
in one or two well-known examples, as in the 
sign of The Good Woman, who was headless and 
thus could not speak; and The Man loaded with 
Mischief, shown carrying his wife on his back. 
Others took the form of a rebus, often on the 
name of the owner, as that of the Two Cocks 
for a tradesman named Cox; of a Fountain for 
the publisher Drinkwater. The signboard usually 
projected at right angles from the house-front, 
hanging from a wooden or iron frame, the latter 
often being of no small beauty of design; but 
some were raised upon a post before the trades- 
man’s door, as they sometimes are still in the 
south of England. Si£^-painting, frequently 
combined with coach-painting, was a thriving 
business. Distinguished artists sometimes painted 
signs. Geoige Morland is known to have executed 
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a Ooat in Boots oM a White Lion; the elder 
Crome was painter of n Norwich s^; while 
David Cox*8 Royal Oak at Bettws-y-Coed is still 
happily preserved. The noisy creaking of heavy 
signs swaying in the wind, some fatal accidents 
caused by their fall, and still more the step of 
numbering houses in a street, led to their general 
disappearance; but as late as 1868 the removid 
of the sign of the Sir John Falstaff Inn at Can- 
terbury had to be effected at an early morning 
hour, a riot being feared by the authorities. — 
Cf. Larwood and Hotten, History of Signboards. 

Signorelli (sen-yo-reHe), Luca (called also, 
from his birth-place, Luca da Cortona), Italian 
painter, was born at Cortona about 1441, died 
there 1528. His greatest work is a series of 
frescoes in the cathedral of Orvieto, representing 
the History of Antichrist, the Resurrection of the 
Dead, and Hell and Paradise. These have proved 
an important source of inspiration to later 
painters, notably Michelangelo. Though a 
realist of the fifteenth-century type, who makes 
an almost exaggerated use of anatomical know- 
ledge, Signorelli shows a use of light and shade 
and a breadth of handling which make him a 
precursor of the High Renaissance. His other 
works include: the Madonna Enthroned, in the 
cathedral of Perugia; the Adoration of the Magi, 
now in the Louvre; the Annunciation, and a 
Madonna, both at Volterra; and a Madonna 
and Saints, in the National Gallery. 

Sikhs, one of the principal fighting classes of 
India, from which recruits are obtained for the 
Indian army. The Sikhs come from the Punjab, 
and constitute practically a militant-religious 
community. Their history dates back to Nanak 
(fifteenth century), who founded the sect as a 
dissenting offshoot of Hinduism. The abolition 
of caste was his fundamental dogma, and the 
sect remained a purely religious one until the 
eighteenth century. During this period they 
were persecuted by the (Mahommedan) Moghal 
emperors, and, under the leadership of Ranjit- 
Singh, the * Lion of the Punjab % became welded 
into a powerful confederacy with head-quarters 
at Lahore. Ranjit-Singh made a treaty with 
the rapidly expanding East India Company, 
and agreed not to cross the Sutlej, but, after 
his death (1889) and the military catastrophe 
of the First Afghan War, the Sikhs struck a 
blow at British domination. The first Sikh 
War (1845) was followed (1849) by the second 
Sikh War, when Dhuleep-Singh (Ranjit’s son) 
was deposed and exiled to England. Thus the 
Punjab became British. Originally drawn largely 
from the Jat (yeoman-proprietor Hindus), the 
Jat-Sikh remains the chief and the best class 
of Sikh enlisted in the Indian army of to-day, 
but the Mazbi are enlisted for pioneer services. 
No man is bom a Sikh; be can become one only 


on the attainment of a certain age and after 
formal initiation. A Sikh must neither cut the 
hair nor touch tobacco; steel must be carried 
on the person, and the back must never be 
turned to an enemy. Most Sikhs wear a steel 
bracelet on one wrist, and in the purely Sikh 
regiments all native ranks when in uniform 
wear a steel quoit (one of their ancient weapons) 
round the turban. Patiala, Jhind, Nabha, and 
Kapurtala are the principal Sikh states, and all 
maintain Imperial-service troops for use as 
required. — ^Bibliography: J. D. Cunningham, 
History of the Sikhs; L. Griffin, Ranjit Singh 
and the Sikh Barrier against Central Asia (Rulers 
of India Series); F. P. Gibbon, The Lc^ences 
of the Punjab. 

Sikkim, a protected Indian state in the 
Himalaya, bounded on the north and north- 
east by Tibet, south-east by Bhutan, south by 
Darjeeling, and west by Nep&l; area, 2818 sq. 
miles. The largest river is the Tista, which, 
like the rest of the drainage, belongs to the 
basin of the Ganges. The climate is unhealthy 
in the valleys, but salubrious above 4000 feet. 
Cereals and rice are raised. The aboriginal 
inhabitants are Lepchas, with marked Mon- 
golian features and a language radically Tibetan. 
The capital is Gangtok. Pop. (1921), 81,722. 

Sile'ne, a genus of plants belonging to the 
nat. ord. Caryophyllacese. The species are in 
general herbaceous, many annual, very few 
shrubby. Eight are included in the British 
flora. Moss campion or stemless catch-fly (S. 
acaulis), with purple flowers, is found on the 
hills of Scotland, Devonshire, and Cumberland. 
Bladder campion (S. inflata) abounds in almost 
every field and wayside. It is about 1 foot high, 
and has white flowers, with an inflated calyx. 

Sile'nus, a Greek deity, the foster-father and 
constant companion of Bacchus, and likewise 
leader of the satyrs. He was represented as 
a robust old man, generally in a state of intoxi- 
cation and riding on an ass, carrying a cantharus 
or bottle. 

SUe^sia, a region of Central Europe, divided 
as follows: (1 ) two provinces of Prussia, (a) Lower 
Silesia (area, 10,270 sq. miles; pop. 2,987,900), 
(b) Upper Silesia (area, 4998 sq. miles; pop, 
2,284,000); (2)acountyofPoland (pop. 1,125,500); 
(8) a province of Czecho-Slovakia (area, 1707 sq. 
miles; pop. 671,000). There are two coal-fields 
in this region, one in Upper Silesia and the 
other in Lower Silesia; lignite in Upper Silesia, 
iron, silver (associated with large deposits of lead 
and zinc), arsenic (the largest mines and smelting- 
works in the world), and pyrites are among other 
mineral riches. Silesia is aliM> a producer of sugar, 
beer, spirits, cotton, linen, wool, paper and wm>d- 
pulp, chemicals, glass and pottery, cement, 
mad^ery, and pianos. Breslau, Gdrlitz, Kdnig- 
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fihUtte» Llegnitz, Beuthen, Gleiwitz, Zabrze, and 
Opava (Troppau) dire the chief towns. 

Article 88 of the Versailles Treaty provided 
for a plebiscite being taken to decide the owner- 
ship of Upper Silesia. This was taken on 20th 
March, 1921, when 716,408 votes were cast for 
union with Germany, and 471,406 for Poland.^ 
Owing to the peculiar distribution of the vote, 
however, the Inter-Allied Supreme Council failed 
to agree on the proportions to be allocated to 
each state, and the matter was referred to the 
League of Nations. The Council of the League 
published its decision on 20th Oct., 1921. A plan 
was evolved whereby Germany was allotted the 
largest area, contiguous with Prussia, but the 
economic unity of the Silesia region has been 
preserved intact. 

Silica. See Quartz, 

Silica-glass. See Quartz, 

Silicon (symbol, Si; atomic weight, 28*8), 
next to oxygen the most plentiful of the ele- 
ments. It does not occur in the free state in 
nature, but always combined either with oxy- 
gen as silica or quartz (q.v.), or with metallic 
oxides as silicates. Silicon has certain chemical 
resemblances to carbon. It readily bums in air, 
forming silica (SiOj). It is not attacked by 
mineral acids, with the exception of hydro- 
fluoric acid; it combines with hydrogen, fluorine, 
and chlorine to form well-marked compounds, 
and with many metals to form 
silicides. See Carborundum, 

Sillqua, in botany, a kind of 
seed-vessel, such as the long pod- 
like fruit of cmcifers. It is 
characterized by dehiscing by two 
valves which separate from a 
central portion called the replum. 

It is always superior to the calyx 
and corolla. The seeds are at- 
tached to two placentse, which 
adhere to the replum, and are 
opposite to the lobes of the stigma. 

Sills 'tria, a town of Roumania, 
in the Dobruja, on the Danube. 

Silistria was strongly fortified up to siliqua 
1878, when the fortifications had to of a Crucifer 
be dismantled in accordance with 
the terms of the Berlin Treaty. Pop. 12,000. 

Sillus Itallcus, Titus Catius, a minor poet 
in quality though not in quantity of output, 
was bom in a.d. 25, and died in a.d. 101. He 
was a prominent public man, was consul in 
the year of Nero’s death (68), became an inti- 
mate friend of Vitellius, and was afterwards 
proconsul In Asia. He was a whole-hearted 
admirer of Virgil and Cicero, and owned what 
had been their estates at Naples and at Tusculum. 

‘The figures quoted are those given by the Inter-sUied 
*Commission under whose control the voting took place. 
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His epic poem Punica Is in seventeen books and 
14,000 lines. Its author intended it to be in 
twenty-four books, so as to fall into line with 
the Iliad and Odyssey ^ but he got weary at the 
end of the seventeenth book. The reader, if 
any such there be, becomes weary much somier. 
Silius was happy and distinguished in everything 
save his poetry. The Punica^ a tasteless mixture 
of fact and mythology, is a far more completely 
worthless epic than those of Statius or that of 
Valerius Flaccus. It is incredibly dull, and not 
even unintentionally amusing. 

Silk, Artificial, a substitute for natural silk, 
prepared from cellulose by several processes. In 
one of these the cellulose is nitrated, as in the 
manufacture of pyroxyline, and after further 
treatment is converted into a thread suitable 
for textile materials by being forced under pres- 
sure through a capillary tube, terminating in an 
orifice about one-tenth of a millimetre in dia- 
meter. As the cellulose leaves the orifice and 
comes into contact with liquid or air, it sets to 
a transparent jelly of considerable toughness. 
After winding, a number of filaments are united 
and wound as a single compound yam to form 
the artificial silk yam of commerce. When 
thoroughly dry the thread has a high lustre 
equal to, and often greater than, that of real 
silk. Its manufacture was, at one time, a dan- 
gerous occupation, because of the inflammable 
nature of its constituents, but most of these 
dangers have been eliminated by modern methods 
of manufacture. In the dry state its tensile 
strength is less than half that of real silk, while 
when wet it compares even less favourably with 
silk. Artificial silk is now used extensively in the 
manufacture of hosiery of various forms, linings, 
ties, and trimmings for dresses and millinery. 

Silk and Silkworm. The fabric silk is manu- 
factured from the glossy thread obtained from 
the larvae of certain moths. The chief silk- 
producing larvae belong to the family of the 
Bombycidae, of which group the common silk- 
moth (Bombyx mori) is the most important 
species. It possesses a short body, stout legs, 
and white wings, which are marked by black 
lines running parallel with the wing borders. 
The female moth deposits her eggs in summer 
on the leaves of the mulberry tree (Moms alba). 
For hatching artificially the eggs are placed in a 
room heated gradually up to a temperature of 
about 80® F. In eight or ten days the young 
appear. The caterpillars are then covered with 
sheets of paper on which mulberry leaves are 
spread, and make their way through perforations 
in the paper to the mulberry leaves, their 
natural food. The leaves when covered with 
caterpillars are laid on shelves of wicker-work 
covered with brown paper. When first hatched 
the larvae or worms are black and about ^ inch 
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ioQg. The laiTia or csteii>il]ar 8l:age silk. In Iiidi» tome foiam pioduce egs^ 

six to eight weeks* and during this period the while thxee or four generations annually are not 
insect generally casts its sIrin four times. Aft» unoommon in lhat country* A valued variety 
its last skin the insect is about 2 inches of the Bombyx nwH is the Novi race of Italy* 
long, and in ten days attains its foil growth of which spins a large white oval cocoon. The 
8 inches. At this stage the insect becomes Bombyx YanuMnaif or Japanese oak*feeding 
languid* refoses food* and prepares for its next silk-moth, produces a green cocoon, the silk 
change into the pupa or chrysalis stage. Oak* of which is much used for embroidery. B. 
broom* or other twigs are now laid on the wicker Peryini inhabits Northern China and is also an 

oak-feeder. Its cocoon is large and 
greyish-brown in colour. The B. 
Cynthia of China and North Asia 
manufactures a grey cocoon* from 
which the Chinese manufacture a 
silk recognized by its soft texture. 
From the cocoon of the Anihercea 
Paphia of India, or ^ ftisstir moth % 
the natives manufacture the Tussur 
silk fabric. Bomd^a; leirior of Bengal 
makes a pure white silk used by 
the natives. 

The Chinese appear to have been 
the first to render the filamentous 
cocoon substance serviceable to 
man* and China is still the chief 
silk-producing country in the workL 
The culture of the silk- worm was not 
introduced into Europe until the 
Commoo Silk-moth (Bombyx mori) sixth century. It was at first confined 

I, Caterpillar, a, Coooon. 3, Moth. 4, Eggs. to Constantinople, but soon spread 

to Greece, and then through Italy to 
frames, and the worms crawl into these* where Spain. When the Duke of Parma took Antwerp 
they spin their cocoon by winding a self-produced in 1585* a check was put on its trade in mIIt goods* 
silk thread many times round their body. This and many of the weavers from Flanders and Bra- 
silky thread is formed from a glutinous secretion bant took refoge in England. In 1685 the revoca- 
contained in two tubular glands on either side tion of the Edict of Nantes drove hosts of silk- 



of the body* opening on the lower lip of the 
larva in a prominent aperture called the apin» 
neret. This secretion becomes tenacious and 
thread-like when brought in contact with the 
air* and the two filaments unite as they issue 
from the spinneret. The spinning of the pupa- 
case or cocoon lasts from three to five days. 
After passing about three weeks in the nymph 
or chrysalis stage, the larval form emerges from 
the cocoon as the perfect moth or imago. But 
those insects destined to afford the silk material 
are not allowed to enter the imago stage. The 
cona^leted cocoon with its contained larva is 
thrown into warm water* which dissolves the 
glutinous matter cementing the threads together* 
and facilitates the unwinding of the silk. The 
average length of a thread furnished by a single 
cocoon is aOO or 400 yards. About 12 lb. of 


workers into exile* as many as 50,000 having 
settled in Spitalfields, London. A silk-throw- 
ing machine* constructed on Italian models 
secretly obtained* was fitted up at Derby in 
1714 Thomas Lombe (afterwards Sir Thomas 



cocoons yield 1 lb. of raw silk* and 1 oz. of silk- AaimpfeSOk-reeliagMachi^ 

worms’ eggs will give 100 lb. of cocoons. The 


female moth produces from 800 to 500 eggs. Lombe), who obtained a patent in 1710* and on 
In Europe some moths produce one generation* its e:]qpiration received a grant of £14,000 for his 
others two generations annually; but the cater- services to his country. In France looms were 
pillars from the fmrmer class produce the best set up at Lyons in 1450* and at Tours in 1470^ 
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Italy is now the chief silk-producing country in 
Europe, France coming next. 

In the manufacture of silk the first operation 
is the unwinding of the cocoons and the reeling 
of the silk. The ends of the filaments are con- 
ducted by guides to large reels moved by 
machinery. Four or five (or more) threads 
from as many different cocoons are thus brought 
together, and uniting by the gum form one 
thread. When the cocoon is half unwound 
the filament decreases 50 per cent in thickness. 
The silk thus produced is called raze silk. Before 
it can be woven into cloth the raw silk must be 
ihrown. Previous to throwings the silk is usually 
washed, wound on bobbins, cleaned during the 
winding process, and assorted. In the throwing- 
machine it is again unwound from the bobbins, 
twisted by the revolutions of a flyer, and then 
w’ound on a reel. The silk thus prepared is 
called singleSf and is used for weaving common 
or plain silks and ribbons. The next operation, 
called doublings is the twisting of two or more 
of these threads on one bobbin. This is done 
in a throwing-machine, and the silk thus spun 
is called tram silk, commonly used for the weft 
of richer silks and velvets. Two or 
more of these threads of tram-silk 
twisted in the throwing-mill to- 
gether constitute organzine, a spe- 
cies of silk thread used for warps of 
fine fabrics. But in tram-silk the 
threads are all twisted in one direc- 
tion, forming individual strands 
like twine, whereas in organzine the 
collected threads are twisted in an 
opposite direction to the twist of the 
strands, like cable or rope. Silk 
yarns are long, uniform in diameter, 
fine, elastic, lustrous, and durable. 

They can be readily loaded when 
weight is desired, and have a great 
affinity for colouring-matters. In 
the manufacture of silk fabrics 
France holds the leading place in 
Europe, Lyons being the chief seat 
of the trade. In Britain silk fabrics 
are manufactured at Braintree, 

Bradford, Brighouse, Coventry, 

Macclesfield, Derby, Spitalfields in 
London, Manchester district, Not- 
tingham, Yarmouth, and in Ayr- 
shire, Scotland. — Bibliography: 

L. Duran, Baxo S%Uc% L. Hooper, 
Silk:itaProdticHm and Manufacture, 

Silk-cotton Tree (Bombax 
ceiba)f a tree belonging to the nat. 
ord. Sterculiaceae, indigenous to the 
West Indies and South America. 

The down which is contained in the seed cap- 
sule is used for stuffing pillows, chairs, sofas, 


&c. Canoes are constructed from the timber. 

Silk Waste, inferior qualities of silk from th< 
cocoons, and, in general, all forms of silk whici 
are unsuitable for manufacture into typical sill 
fibre. Until about 1857 this waste was entizel;^ 
useless, but it is now the object of an important 
industry, being cleared of the gum by boiling, and 
subjected to such processes as breaking, combing, 
drawing, and roving, till it is ready for spinning. 

Silkworm- gut, a substance prepared from the 
silky secretion (drawn-out glands) of the cater« 
pillars of the ordinary silk- worm taken at the time 
when they are ready to spin their cocoons. It ia 
used for dressing the hook end of fishing-lines. 

Silloth, a seaport and watering-place of Eng- 
land, in the county of Cumberland, on the coast 
of the Solway Firth, 18 miles west of Carlisle, 
for which it is the port. Pop. about 2000. 

SiluYes, an ancient British tribe which in- 
habited the district included in the modern 
counties of Hereford, Radnor, Brecknock, Mon- 
mouth, and Glamorgan. They were of the earliei 
Celtic stock, and were amongst the most warlike 
of the British tribes. 

Silurian, a name given by Murchison to the 


system of strata and the geological period be 
tween the Cambrian and the Devonian. In it 
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early sense, and as used generally by continental 
writers and in publications of the Geological 
Survey of Great Britain and Ireland in the nine- 
teenth century, the Silurian system includes the 
following series, arranged from the base upwards: 
Arenig, Llandih, Bala and Caradoc (with Aahgil- 
lion at top), Llandovery ^ WenlocK Ludlow (see 
Bala Beds; Caradoc Series; &c.). The term Silu- 
rian was restricted by the Cambridge school, 
following Sedgwick, to the last three series only, 
and this custom is now very prevalent. To 
avoid confusion, especially when using older 
literature, the lower three series have been 
called Ordovician^ and those above the Ashgillian 
beds OotUmdian, Remains of primitive fishes 
and large eurypterida characterize the highest 
Silurian beds in Scotland; but the trilobites 
were predominant throughout the period. The 
flora is unknown. Cf. Memoirs of the Geological 
Survey: Silurian Rocks of Britain (H.M. Ordnance 
Survey Office). 

Silver, a metallic element; symbol, Ag, from 
the Lat. Argentum; atomic weight, 107*88. A 
knowledge of both silver and gold dates back 
to remotest antiquity, probably owing to the 
fact that both metals occur native in a pure 
state, and also to the fact that they are com- 
paratively readily fiised and extracted from their 
ores. The pure metal has a whiter colour than 
any other metal or alloy, takes a very fine 
polish, and is softer than copper but harder 
than gold. Its specific gravity is 10*5. It is 
next in malleability to gold, and in ductility to 
platinum. It excels all other metals as a con- 
ductor of heat and electricity. Silver melts at 
968° C., and distils at a much higher tempera- 
ture. It is rapidly volatilized when heated on 
charcoal by the blow-pipe flame. The metal is 
not oxidized by exposure to the air, neither is 
it affected by water, but it is blackened or 
tarnished by sulphuretted hydrogen. As pure 
silver is comparatively soft, it is usually alloyed 
with small amounts of copper when used for 
ornaments or coinage. English standard silver 
contains 92*5 per cent of silver and 7*5 of copper. 
Silver oxide (Ag,0) is prepared by dissolving the 
metal in nitric acid and precipitating with caustic 
soda solution. It forms a brown powder and 
readily gives up oxygen when heated. Horn 
silver or silver chloride (AgCl) is obtained by 
dissolving silver in nitric acid and adding a 
solution of common salt. When exposed to the 
light it turns a purple-black colour, hence its 
great use in photography. Silver bromide is 
the most sensitive of all known solids to light. 
It is used for coating the ‘ dry-plates ’ employed 
in photography. When silver is long expose 
to the air, it acquires a thin coating of silver 
sulphide of a violet colour, which deprives it 
of its lustre. Silver sulphide occurs name as 


sUver-glance. (For silver nitrate, see Nitrate of 
Silver,) Silver readily forms aUoys with zinc, 
copper, lead, tin, and mercury. 

The most important silver ores are: native 
silver, vitreous silver (or silver-glance), black 
silver, ruby silver, and horn silver. Native silver 
occurs principally in veins, traversing gneiss, 
clay-slate, and other palaeozoic rocks, but not 
usually in great quantity. It often forms a 
natural alloy with gold. Silver-glance or argeniite 
is nearly pure silver sulphide (AggS); it is one of 
the commonest ores, occurring usually in veins 
with ores of lead, antimony, and zinc. Black 
silver, brittle silver, or stephanite (Ag 5 SbS 4 ) 
generally occurs in granular masses of an iron- 
black colour. It contains silver (about 68*5 per 
cent) combined with antimony and sulphur and 
traces of iron, copper, and arsenic. It is a valu- 
able ore, and is found in veins along with other 
ores of silver. The name ruby silver is given to 
the light-red ore proustite (AggAsSg), and also 
to the dark-red ore pyrargyrite (AggSbSj). These 
are found in various parts of Europe, but chiefly 
in Mexico, Peru, and the western states of 
America. Horn silver, or kerargyrite (AgCl), 
occurs in the upper parts of veins in clay-slate, 
and also in beds with other silver ores or with 
iron-ochre. It is not abundant in Europe, but 
occurs in large masses in Mexico and Peru. The 
above are the ores of silver from which silver is 
chiefly extracted; but argentiferous sulphides of 
lead and copper are also smelted for the small 
proportion of silver they contain. 

The following are some of the mqst important 
processes by which silver is extracted from its 
ores: (1) Amalgamation, This is an old process 
which is still in use in various forms. The modi- 
fication of the process mostly used at the present 
time consists of grinding the ore with water until 
a thick sludge is formed, which is thoroughly 
mixed with mercury in iron pans. The mercury 
dissolves any free silver present and decomposes 
certain compounds of silver, afterwards dissolving 
the freed metal. Certain chemicals are frequently 
added to assist the process. The amalgam is col- 
lected by washing, and the mercury is distilled 
off for subsequent use. (2) Certain mattes, 
especially those containing sulphide of copper, are 
sometimes roasted in the air, whereby any silver 
sulphide present is oxidized to silver sulphate 
(AgsS 04 ). This salt is then extracted by water, 
and the metallic silver precipitated by the addi- 
tion of scrap-iron or metallic copper. (3) Ores 
containing silver sulphide are usually roasted 
with coipmon salt. The silver chloride thus 
formed is extracted with sodium thiosulphate 
solution, and then precipitated as silver sulphide 
by the addition of sodium sulphide solution. 
The sulphide is converted into metallic silver 
when heated to a high temperature. (4) At the 
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present time modifications of the cyanide pro- 
cess (see Cyanidin^ Gold) are very largely used 
for the extraction of silver, as this metal, together 
with many of its naturally occurring compounds, 
is soluble in dilute solutions of sodium or potas- 
sium cyanide. (5) All crude lead contains appreci- 
able amounts of silver, and is usually desilverized 
before being placed on the market. (See Lead.) 
Obtained by any of these methods, the silver 
contains a small amount of base metals, and of 
the noble metals gold and platinum. These are 
removed by solution of the silver in concentrated 
sulphuric acid and reprecipitation with copper or 
by an electrolytic process. 

The silver-mines of North and South America 
are incomparably more important than those 
of all the rest of the world. The Mexican mines 
were worked before the Spanish conquest, and 
up to the present their total yield has been 
estimated at over £700,000,000. Their produc- 
tion during 1921 is reported as over 64 million 
ounces. The western states of America are rich 
in silver, particularly Nevada, Arizona, Cali- 
fornia, Colorado, Idaho, Montana, New Mexico, 
and Utah, and the total yield of the United 
States in 1921 was over 50 million ounces. Silver 
has been found in great quantities in the west 
of New South Wales (Broken Hill). The output 
of European countries (including Britain) is also 
considerable. 

Silver-fir, a species of fir, the Abies pectinata^ 
so called from two silvery lines on the under 
side of the leaves. It is a native of the mountains 
of the middle and south of Europe, but has long 
been common in Britain. It grows to the height 
of 150 'to 180 feet, forming a very fine tree. It 
yields resin, turpentine, tar, &c., especially the 
fine clear turpentine known as Strasburg turpen- 
tine. The American silver-fir, the balm of Gilead 
fir {Abies balsamea), yields the Canada-balsam 
used as a transparent cement, especially in 
microscopy. 

Silver-fox, a variety of the ordinary fox 
{Canis vulpes) inhabiting northern latitudes, and 
distinguished by its rich and valuable fur, which 
is of a shining black colour, mixed in varying 
proportions with silvery white. 

Simaruba'cesB, a natural order of trees and 
shrubs, all having an intensely bitter bark, a 
milky juice, and pinnate leaves. The typical 
genus is Simaruba. See Bitter-ash; Quassia, 

Slmbirsk% a former government in the Volga- 
Don region of Russia, bounded on the east by 
the Volga. It lies partly in the black-earth 
region, and is therefore exceedingly rich agri- 
culturally; grain is produced, and potatoes are 
cultivated in enormous quantities for the pro- 
duction of industrial alcohol. Simbirsk is a 
great poultry and egg region, and is noted for 
horse-breeding and stock-raising generally. About 


80 per cent of the area is afforested (ash, oak, 
elm, lime, maple, poplar, and aspen). There is a 
woollen industry, and flour-milling is carried on 
by over 2000 mills; Simbirsk is the greatest 
Russian centre for the distillation of industrial 
alcohol. A considerable hemp trade centres at 
Bolshe Berezniki; Syzran, Simbirsk (the capital), 
and Alatir are among the important towns. 
Area, 19,110 sq. miles; pop. 2,124,000. 

Simbirsk, a town of Russia, capital of the 
former government of Simbirsk, on the Volga. 
It has an annual fair for manufactured goods, 
&c., and another for horses. The woollen in- 
dustry is prominent. Pop. 71,000. 

Simla, a town of British India, in the Punjab, 
chief European sanatorium and summer residence 
of the Viceroy. It stands 7084 feet above sea- 
level, on a transverse spur of the Central Hima- 
laya, and consists of scattered bungalows and 
other buildings, which extend for about 6 miles 
along the heights, among woods of deodar, oak, 
and rhododendron. Some trade is carried on with 
Tibet. The temperature seldom exceeds 72® in 
summer, and its average for the year is about 
62®. Permanent pop. about 15,000, which is more 
than doubled in the hot season. 

Simla Hill States, a collection of twenty- 
three Indian native states surrounding the sana- 
torium of Simla; total area, 5937 sq. miles. The 
mountains of these states form a continuous 
series of ranges ascending from the low hills of 
Amb^la to the great central chain of the Eastern 
Himalaya. The chief river is the Sutlej. The 
climate is genial, and the winters comparatively 
mild. Pop. 405,000. 

Sinmel, Lambert, English impostor, bom 
about 1475, died 1585. He was put forward by 
a party of malcontent leaders of the York faction 
early in the reign of Henry VII. Trained to per- 
sonate Edward Plantagenet, Earl of Warwick, 
son of the murdered Duke of Clarence, Simnel 
was crowned at Dublin, and landed with his fol- 
lowers in Lancashire. They were totally defeated 
near Newark, 16th June, 1487, when most of the 
leaders in the rebellion perished. Simnel ended 
his days as a scullion in the royal service. 

Simon (se-mfin), Jules Fran9ois Suisse, French 
philosopher and statesman, bom 1814, died 
1896. In 1889 he succeeded Cousin as professor 
of philosophy in the Sorbonne, but lost this post 
in 1852 by refusing to take the oath of alle- 
giance to Napoleon III. He strongly opposed the 
war with Prussia, and after the Revolution of 
4th Sept., 1870, he became a member of the 
Provisional Government, and was Minister of 
Education under Thiers from 1871 to 1878. In 
1875 he was elected to the Senate and to mem- 
bership of the Academy. In 1876 he became 
leader of the Republicans, and was Minister of the 
Interior until 16th May, 1877, when he was dis- 
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mlgged by MaeMahon. He afterwards edited the 
Echo Univeraeh His chief works indude: Le 
Devoir, La lAberti de conscience (1859), JL’Oif- 
vriire (1888), and VMcole (1864). 

Simonides of Amori^os, Greek iambic poet, 
flourished in the middle of the seventh oentuxy 
B.c. He is flequently confused, by the learned 
and the unlearned alike, with the greater poet 
Simonides of Ceos (q.v.). Simonides of Amoigos 
was born in Samos, and owed his surname to 
the fact that he founded a colony in Amorgos. 
He is believed to have written elegies, but is 
primarily an iambic poet. His extant fragments 
are written in pure Ionic, and are all of a satirical 
nature. The best known of his poems is his 
Pedigree of Women, an ungallant poem of 119 
lines, in which he describes ten different types 
of women, these types being derived from the 
swine, the fox, the dog, the earth, the sea, the 
ass, the weasel, the horse, the ape, and the bee. 
* The bee ’ is the only type which makes a good 
wife. This poem is extraordinarily vigorous and 
direct, and is an admirable piece of work, even 
though it makes out that 90 per cent of women 
are undesirable. Simonides of Amorgos was one 
of the earliest writers to satirize whole classes, 
instead of individuals. 

Simonides of Geos, Greek lyric poet, was 
bom about 556 b.c., and died about 467 b.c. 
He soon left his native island of Ceos, and went 
to Athens, where he lived at the court of Hipp- 
archus. When Hipparchus was murdered 
(514 B.c.) Simonides withdrew to Thessaly, 
where he was patronized by two noble families. 
He returned to Athens after the battle of 
Marathon, but soon went to the court of Hiero 
in Sicily, where he died at a great age. 

Simonides was a professional poet, and was 
accused by many later writers of writing for 
hire. He was prolific, popular, wealthy, and 
avaricious. He wrote poetry of all kinds — 
elegies, lyrics, and epigrams — ^but is most famous 
for his epitaphs, especially for that on the 
Spartans at Thermopylae, ** O passer-by, tell 
the Lacedaemonians that we lie here obeying 
their orders unmatched in its proud sim- 
plicity. The most beautifril of Simonides’s 
fragments is his Lament of Dana&, a perfect 
piece of poetry. In some of his official poems 
Simonides praised his unworthy patron not by 
flattery, but by depreciating the standard of 
morality. Simonides was a scholarly poet, and 
was crated with inventing the different S3rm- 
bols for long and short e and o. He was the 
author of many epigrammatic sayings, of which 
the most famous is Poetry is vocal painting, 
as painting is silent poetry 

Stmosi Magus, magician, religious leader, 
and impostor, mmtioned in the Acts of the 
^posges, viii, 9->24. He was a native of Samaria, 


and pretended to be an ason of an exalted nature, 
and called himself the supreme power of God« 
Baptized by Philip the deacon, and struck with 
astonishment at the miracles of the Apostles, 
and at the effect which followed the imposition 
of hands, he offered the Apostles Peter and John 
a sum of money to be endued with similar 
powers. His proposal was indignantly refused 
by Peter, and from Simon’s attempt to traffic 
with money in spiritual endowments the term 
Simony has been derived. A cycle of legends 
concerning the doings of Simon Magus in Rome 
grew up in the second century, and Justin 
Martyr confused him with an old Sabine deity, 
Semo Sancus. 

Simonoseki, a seaport of Honshu, Japan, 
on the Inland ^a, served by rail to Tokyo. It 
is a great commercial centre. Pop. 70,000. 

Si^mony, in English ecclesiastical law, is the 
offence committed by a person who, in return 
for a reward, agrees to present a particular 
individual to a benefice. Simony was punish- 
able under the canon law, and in the reign of 
Elizabeth it was further struck at by statute. 
Simoniacal presentations were declared to be 
void; both the person offering the reward and 
the person taking it were to be mulcted in 
double the profits of one year; and if the pre- 
sentee had accepted the benefice he was to 
forfeit it and be for ever precluded from holding 
it. An obligation by an incumbent, however, 
to resign his benefice in favour of a relative of 
the patron if and when called upon to do so 
is not Simony and is not invalid. — ^Cf. A. J. 
Maclean, article in Hastings’s Encyclopcedia of 
Religion and Ethics. 

Simplon (It. Sempione). See Alps, 

Simpson, Sir James Young, Scottish physi- 
cian, born 1811, died 1870. He was appointed 
professor of medicine and midwifery at Edin- 
buigh in 1840. He was the discoverer of the 
anaesthetic properties of chloroform, the value 
of which in surgical and obstetrical cases he 
advocated strongly in a paper read before the 
Medico-Chiruzgical Society of Edinburgh in 1847. 
In 1858 he was elected a foreign associate of the 
Academy of Medicine of Paris, and in 1856 he 
received the laureateship and gold medal of the 
French Academy of Sciences, with the Mon- 
thyon prize of 2000 francs awarded for * most 
important services done to humanity’. For 
twenty years he devoted himself to the pro- 
motion of hospital reform. In 1847 he was 
appointed a physician to Queen Victoria, and 
in 1866 a baronetcy was conferred on him. 

Simpson’s Rule, first published by the Eng- 
lish mathematician Thomas Simpson (1710-^1) 
in his Mathematical Dissertations (1748), is a 
formula giving the approximate value of an 
area or volume in terms of a limited number 
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of data. Iiet a pl^ figpe be bounded by a 
base line, two lines (ordi^tes) perpendicular to 
the base at its eiitremities, and a curve which is 
cut in one point only by any ordinate to the 
base. Let the base be divided into any eom 
number of equal parts, and let ordinates be 
drawn to the bounding curve at the points of 
division; there will thus be an odd number of 
ordinates in all, the end ordinates being in- 
cluded. Counting from one end, we may call 
the ordinates in order u^, Uj, ti„ U4, . . . , 

If the breadth of a strip, i.e. the distance between 
consecutive ordinates, is A, then Simpson's rule 
is that 

Area = ■+•«» + 2(ti, + m* + . . . -f 

+ -f- 114 + . . . 4- 

the factor in brackets being usually memorized 
as * sum of end-ordinates + twice sum of other 
odd ordinates + four times sum of even ordi- 
nates '• 

The same rule can be applied to find the 
volume of a long solid of variable section, 
lengths of ordinates being replaced by areas 
of sections. 

To prove the rule, take three ordinates at 
X 0, h; and suppose the equation of 

the curve to be y « a -{- feas -f caj* -f dm^; then 
ti, rs a, til = a *— + cA* — dA>, iij = a -f 
bh 4- cA* 4- dA»; and area = integral of ydso 
= I oaj 4- iAa?* 4- icafl -f- Jda?* |, between limits 
—A and A, = 2(aA 4- JcA*) = ih(6a -f* 2cA*) = 
ih(Ui + u, 4- 41U2). The general form of the 
rule is proved by applying the result for this 
special case to the strips between tii and Us, 
Us and tCg, &c., and adding. It should be ob- 
served that the cubic function of as, which has 
been supposed to represent the ordinate y with 
sufficient approximation between the ordinates 
til and Us, need not have the same coefficients 
a, b, c, d between the other pairs of consecutive 
odd ordinates, such as u, and Us. 

Sims, George Robert, British author and 
journalist, bom in 1847, died in 1922. For 
many years he contributed a weekly article 
(Mustard and Cress) to the Referee, under the 
pen-name of Dagonet. He did a good deal 
towards directing the attention of the public 
to the question of the housing of the poor. 
Among his numerous works are: How the Poor 
Live, The Dagonet BaUads, and My Life, Of 
his stage productions may be mentioned, L^hts 
o' London and Faust UjhUhdaie, 

Simson, Robert, Scottish mathematician, was 
bom in 1687, died 1768. He was educated at the 
University of Glasgow, and became professor of 
mathematics there in 1711. He published critical 
editions of several Greek works on geometry, but 
is chiefly known as the translator and editor of 
Euclid's Elements, Simeon's Euclid was the stan- 


dard English textbook for many years. Simsm^s 
line, in geometry, is a straight line which was 
proved by Wall^ to pass through the feet of 
the perpendiculars on the sides of any triangle 
from a point on its circumdrcle. 

Sinai, a peninsula at the head of the Red Sea, 
a political part of Egypt. It is triangular in 
shape, and bounded by the Gulfs of Akaba and 
Suez and the Mediterranean. Sinai is mentioned 
in Scripture as the mount in Arabia Petrsea 
where God gave the Ten Commandments to 
Israel. During the European War (q.v.) Sinai 
was the scene of successful British operations 
subsequent to the evacuation of Gallipoli. The 
battle of Rafa (9th Jan., 1917), by which it 
was fireed from the Turk, paved the way for 
the conquest of Palestine. 

Sinalo'a, a maritime state of Western Mexico. 
It is traversed by the Sierra Madre Orientale; 
produces gold, silver, and lead, and sugar-cane, 
tobacco, cotton, grain, and mbber. Culiacan is 
the capital. Area, 27,557 sq. miles; pop. about 

840.000. 

Sinclair, Sir John, Bart., British politician 
and agriculturist, bom 1754, died 1885. In 1790 
he conceived the idea of that great national 
undertaking, the Statistical Account of Scotland^ 
a statistical and descriptive account of the whole 
country, parish by parish. After unwearied 
exertions, the work was completed in 1798. 
Sinclair's other publications include his Code 
of Agriculture, a work which went through 
several editions and translations. See Raspe, 

Sind, a province of India, in the northern 
part of the Presidency of Bombay. It consists 
of the lower valley and delta of the Indus, and 
is divided into five districts, Hyderabad, Kaj^hi, 
Sukkur, Thar and Parkar, Larkana and Upper 
Sind Frontier, and also includes the native state 
of Khairpur (6100 sq. miles). The chief city and 
port is Karachi; Hyderabad, Khairpur (capital 
of Khairpm state), Keti (a port on the principal 
mouth of the Indus), Sulfur, Tando A^m, and 
Larkana (district head-quarters) are other im- 
portant towns. Area, 58,116 sq. miles; pop. 

8.500.000. See Bombay, &c. 

Singapore, a British island and seaport-city 
of Malaya, the chief of the Straits Settlements. 
The island has an area of 217 sq. miles, and lies 
at the foot of the Malay Peninsula, from which 
it is separated by a stridt } mile wide. The city 
occupies the south-eastern extremity of tte 
Island, and is the seat of government, the ter- 
minus of the railway to Woodlands (Johore 
Straits), and has extensive overland and deep- 
sea cable communications. There is a wireless 
station at Paya Lebar, and a naval installation 
at Seletar. It is at Singapore that East actually 
meets West, and an enormous transit trade is 
in the hands of a very cosmopolitan population. 



SINGING 

Pop. (island), 424,000. The Cocos Islands, 
Christmas Island, and Labuan are dependencies. 

Sin^iiiA is the controlled use of the voice for 
a musical purpose. Like the related faculty of 
speech, the power to sing is present normally in 
every human being, and is generally made use 
of, outside the ranks of studied vocalists, in 
response to an instinctive desire for self-expres- 
sion. This need for the utterance of significant 
sounds is a part of man’s original equipment, 
and there is no reason to doubt that the result 
of his first efforts at sound-making, in the infancy 
of the race, would be more truly classified under 
song than under speech. From this it would 
seem to follow that singing must be easy, but 
this is so far from being the case that singing 
is really one of the most difficult of all the arts; 
nor is there any art about which * doctors differ ’ 
more profoundly. This state of matters is no 
doubt due to the fact that the processes of tone- 
production in singing are, from the physiological 
point of view, exceedingly complicated. It might 
have been thought that the invention by Manuel 
Garcia, in 1854, of the laryngoscope, which en- 
ables the actual behaviour of the vocal cords to 
be observed, would have done something to 
lessen the prevailing conftision, but instead the 
whole matter is tending to become more confused. 
Even the function of the vocal cords is now a 
subject of dispute. In 1900 a considerable sen- 
sation was made in the singing world by the 
appearance of a book called Science and Singing 
(renamed The Voice Beautijul in its third edition) 
by Ernest G. White, which denied that the vocal 
cords take any part in the actual production of 
tone, asserting that they are concerned solely 
with the control of breath emission, and that the 
tone is both made and multiplied in the head 
cavities. 

The average compass of the voice is about one 
and a half octaves, and any ordinary choir of 
mixed voices will offer, between the lowest notes 
of the bass and the highest notes of the soprano, 
a range of about three octaves and three notes. 
The difference in pitch between adjacent classes 
of voices in the usual succession of bass, tenor, 
contralto, soprano is roughly half an octave. 
Exceptional voices are almost invariably charac- 
terized not only by special beauty of quality, but 
also by exceptional range. Such singers as Jenny 
Lind and Adelina Patti had a working range of 
nearly two and a half octaves, extending to E 
and F in edtissimo; but an Itidian singer, Lucrezia 
Agujari, more commonly known in her day as 
La Baateardina^ had a still larger range. Mozart 
has noted down a cadenza which she sang in his 
presence, and it extends from middle C to the 
C in aUiasimOy three octaves above. At the other 
end of the scale come the remarkably deep bass 
voices which are specially associated with Russia. 
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They are able to descend an octave below the 
bass stave in exceptional cases, and the fact that 
they are much less rare in Russia than elsewhere 
is illustrated by the special nature of the writing 
for bass voices in Russian choral music. 

Singing Flames, Jets, and Arcs. Flames . — 
When a long glass tube, open at both ends, is 
lowered over a small gas flame, and the flame is 
well enclosed by the tube, the air in the tube is 
set into vibration, and the tube sotmds its funda- 
mental tone continuously. It can be shown that 
the flame also is disturbed and is vibrating in 
resonance with the note of the tube. Jets . — 
When a jet of water issues from a narrow nozzle, 
the column of water is unstable; necks or waists 
are formed on the jet, and these develop as the 
jet moves on, and ultimately break the jet into 
drops. The regular fall of the drops on a mem- 
brane gives rise to a tone of which the pitch is 
roughly proportional to the head of water 
employed. If vibrations of corresponding rapidity 
are impressed on a vertical jet at the nozzle, and 
the water falls on a small membrane placed at a 
distance below the nozzle, the membrane emits 
the impressed note in increased volume. The 
membrane is usually fitted on the end of a 
narrow piece of glass tubing. Chichester Bell has 
employed this device to obtain high magnifica- 
tion of the tune from a musical box and the 
ticking of a watch. Arcs. — ^The continuous- 
current electric arc, when shunted by a circuit 
which contains a self-inductance coil and a con- 
denser, emits a musical sound the pitch of which 
is dependent on the inductance of the coil and 
capacity of the condenser. The effect may be 
compart with the corresponding acoustic effect 
of employing a steady air current to cause vibra- 
tions in an organ pipe; it was first observed by 
Duddell and by Elihu Thompson in 1900. It 
is enhanced if the arc is enclosed in coal-gas or 
hydrogen; this device is employed in Poulsen’s 
method of transmitting wireless signals. 

Sinking Fund, (a) Actuarial Practice. — It is 
customary in industry for manufacturers to set 
aside a certain sum out of earnings to make good, 
either annually or at the end of a period of years, 
the wear and tear of their plant, machinery, and 
other physical assets. In addition to provision 
for this form of depreciation, allowance has often 
to be made for ' obsolescence ’ which may arise 
through the discovery of some better machine, 
&c., for doing the same work. A reserve fund is 
accumulated sufficient to maintain depreciation 
rates at the normal level and to provide for 
special classes of losses not covered by outside 
insurance. Not infrequently, in addition to this, 
firms write off each year out of profits a certain 
proportion of their fixed assets until finally they 
stand at * nil ’ in the books of the concern. 

(6) Government Finance. — ^The motives which 
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lead to the establistiment of sinking funds in 
Government finance are somewhat different from 
those obtaining in industry. In so far as the 
debt has been incurred for * productive* pur- 
poses, e.g. for building a railway, the principle is 
substantially identical, but the greater part of 
the public debts of most States has been incurred 
for so-called * unproductive * purposes, generally 
for wars. The interest on this debt must be met 
out of taxation, and constitutes a fixed charge 
on the revenue of the State. The borrowing power 
of a State is often affected by the size of its 
existing debt, while the mortgaging of revenue 
to pay interest may compel expenditure on vital 
national requirements to be restricted. Should 
prices fall subsequently, moreover, the burden 
of fixed interest payments falls more heavily 
upon the taxpayer. Hence the reduction of 
national debt in normal times is a matter of 
great importance. The sinking fund was the 
chief method adopted in Great Britain before 
the European War. Each year the Budget esti- 
mates contained a fixed sum, in addition to that 
required for the payment of interest, to be used in 
buying up and cancelling debt. This method is 
only applicable when the selling value of the debt 
stands at or below par. To buy stock at, say, 
110, in order to redeem a capital liability of £100, 
would be a costly method of redeeming debt. 
When a stock stands above par it may be possible, 
in the absence of any undertaking to the con- 
trary, to convert the loan to a lower rate of 
interest, as was done in the case of Consols in 
1888. Once the debt is below par the redemption 
of a given quantity by purchase on the market 
reduces the capital liability by more than the 
sum expended. The essence of the system con- 
sists in raising the money for the sinking fund 
out of ordinary revenue, and in allotting a 
definite amount to this purpose in the Budget. 

Sinningia, a genus of Brazilian herbs, order 
Gesneracese. S, speciosa and others are the 
familiar * gloxinias * of our greenhouses. 

Sinus, in anatomy, a term applied to cavities 
in certain bones of the head and face, and also 
to certain venous canals into which a number 
of vessels empty themselves. In surgery, a sinus 
is an unnatural suppurating canal which opens 
externally. When it communicates internally 
with one of the normal canals or cavities of the 
body, it is usually termed fistula. 

Sioux (so), or Dakota Indians, a North 
American family of Indian tribes dwelling chiefly 
in South Dakota and Nebraska, and originally 
extending from Lake Winnipeg on the north to 
the Arkansas River on the south. 

Siphon, a bent pipe used to transfer liquid 
to a lower level over an obstruction or over the 
edge of a containing vessel. The outer end of 
the pipe must be kept at a lower level than the 


end which is inserted in the liquid. To start the 
flow the air may be extracted fi*om the pipe by 
means of an exhaust tube attached to its outer 
end, but an equally effective method is to fill 
the pipe with liquid and then keep the lower 
outer end stopped until the inner end has been 
placed in position. The height of the bend of 
the siphon above the liquid must be less than 
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the height of a column of the liquid which will 
give a pressure equal to that of the atmosphere. 

Siphon, the name applied in zoology to the 
tubes through which water has egress fmm, and 
ingress to, the respiratory or breathing organs of 
certain univalve and bivalve mollusca. 

Siphonales, a large family of Green Algse, 
distinguished by the partial (Siphonocladese) or 
entire (Siphoneae) absence of septa (cross- walls) 
in their usually filamentous thalli. They are 
mostly marine, and flourish chiefly in sheltered 
and warm waters. Representative genera: (Sipho- 
nese) Caulerpa, Acetabularia, Halimeda, Vau- 
cheria; (Siphonocladeae) Cladophora, Struvea. 

Siphonoph'ora, an order of Hydrozoa includ- 
ing colonial or compound jelly-fishes. They are 
to be found swimming or floating in the open 
sea. The individual members or zooids of the 
colony are specialized in a great variety of ways: 
as floats, swimming bells, stomachs, tentacles, 
bearers of sex-organs, &c. Here is included the 
Portuguese man-of-war (Physalia), with a float 
attaining a length of 1 foot or more, and greatly 
elongated tentacular individuals studded with 
batteries of stinging cells. Of the smaller types 
Velella is the most familiar; the float is flat, and 
provided with a triangular projection that serves 
as a sail. 

Siren, or Mud-eel, a genus of amphibian ver- 
tebrates, belonging to the perennibranchiate 
section of the oMer Urodela. The Siren lacertina 
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of North America Ib the familiar ^cies. It is 
dark-brown in colour, and has two front limbs, 
each with four toes. The average length is about 
3 feet. It inhabits the rice swamps of South 
Carolina, and feeds upon worms and insects. 

Siren, an instrument which produces a musical 
sound by means of a series of puffs of air. In its 
simplest form (Seebeck's) it consists of a disc 
provided with holes at equal distances round the 
edge. A blast of air from bellows is directed on to 
the holes, and on the disc being rapidly rotated 
a musical sound is heard, the pitch of which 
depends on the number of puffs of air passing 
through the disc per 
second. In the siren 
of Cagniard de la 
Tour, the air passes 
by oblique perfora- 
tions through the top 
of an air-box, and 
then through a finely 
pivoted disc by means 
of contrary perfora- 
tions. The disc thus 
acts as a small air 
turbine, and a gear 
connects it to a dial 
which registers the 
number of revolutions 
made by the disc. 
The apparatus can 
therefore be employed 
to measure the fire- 
qiiency of a musical 

Vertical Section of a Siren note. The siren was 
SO named by de la 
Tour because it could be made to yield sound 
under water when driven by water. Modifications 
have been introduced by Dove, Kdnig, and Helm- 
holtz. The siren is used on board ship in the 
form of a steam whistle. 

Sirens, in Greek mythology, sea nymphs who 
by their singing fascinated those who sailed by 
their island and then destroyed them. When 
Odysseus approached their island, he took the 
precaution of stufi^g the ears of his companions 
with wax, while he bound himself to the mast, 
and so they escaped. The Sirens, being van- 
quished in music by Orpheus, threw themselves 
into the sea, and became formidable rocks. 

Sirius, the brightest star in the heavens, also 
called the Dog-star, situated in the constellation 
Canis Major, or the Greater Dog. It is about 
twice as far away as Alpha Centauri, generally 
assumed as the nearest fixed star, and its light 
takes about 8*7 years to reach us. Sirius is 
estimated to emit thirty times as much light as 
the sun. 

Si8al% or Grass Hemp, a species of agave 
yielding a valuable fibre, a native of Mexico, 



Honduras, Central America, and specially culti- 
vated in Yucatan. It is grown upon stony ground, 
and the leaves, from which the fibre is prepared. 



Siial (Agavt sitalana) 


1 , Pole plant growing from stem, z, Flower. 

3. L^. 4, 5, Secnons of leaf. 

are between 2 and 8 feet long. See Fibres used in 
Manufacture. 

Siskin {Chrysomitris spinus), a species of 
European finch, the plumage of which is chiefiy 
green with yellow patches. The chin and crown 
are black. These birds are usually seen in small 
flocks, haunting the margins of streams. The 
siskin inhabits Britain, and has a pleasant song. 
It is sometimes called the aberdevine, 

Sismon'di, Jean Charles Leonard Simonde de, 
Swiss historian and political economist, bom 1778, 
died 1842. In 1798 the overthrow of the Govern- 
ment compelled him to flee with his father to 
England. His first published work appeared in 
1801, and was entitled Tableau de Vagriculture 
Toscane. In 1807 appeared the first two volumes 
of his JUpubliques Italiennes, which ultimately 
reached sixteen volumes, and was not completed 
till 1818. In 1819 he commenced his Histaire des 
FrangaiSf a great work which occupied the greater 
part of the rest of his life. Among his other 
works is: De la LitUrature du midi de V Europe 
(1818). 

Sisterhoods, a name given to various religious 
and charitable orders or associations of women. 
Among the more important are: (1) Sisters of 
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Charity (also called ^rey Sisters, Daughters of 
Charity, Sisters of St. Vincent de Paul), a Roman 
Catholic order founded in 1634 at Paris by St. 
Vincent de Paul for the work ot nursing the sick 
in hospitals. The sisters take simple vows of 
poverty, chastity, and obedience, which are 
annually renewed; they add a fourth vow bind- 
ing themselves to serve the sick. They number 
about 40,000 in upwards of 2000 houses scattered 
over all parts of the civilized world. (2) Sisters of 
Charity (Irish), in no way connected with the 
above, founded in 1815 for the purpose of minis- 
tering to the sick and poor in hospitals, and at 
their own homes. (8) Little Sisters of the Poor, 
founded in France in 1840, now spread over the 
world. Their chief object is the care of the aged 
poor, and they beg from house to house. (4) 
Sisters of Mercy (Irish), founded in 1827 for 
carrying on works of mercy both spiritual and 
corporal. (5) Sisters of Mercy (Anglican), a body 
founded in 1845 by Dr. Pusey. There are now 
about 40 Anglican and 150 Roman Catholic 
sisterhoods in Great Britain. 

Slstine Chapel, the private chapel of the 
Popes, in the Vatican, so called from Pope Sixtus 
IV, by whom it was erected in 1478. It was 
destined for the religious services performed 
during Passion Week, for which it is still chiefly 
used. See Vatican, 

Sis typhus, a mythical king of Corinth, son of 
.^olus and Enarete. For his wickedness he was 
severely punished in the nether world, being 
obliged to roll a heavy stone to the top of a hill, 
on reaching which it would always roll back again, 
thus rendering his punishment eternal. 

Sita'piir, a district and town of India, in the 
United Provinces; area, 2255 sq. miles; pop. 
1,140,000. Sitapur, the head-quarters of the 
district, is situated on the Sar4yan River. Pop. 
21,600. 

Sivas' (ancient Sebaste), a town of Asia 
Minor, on the Kirzil Irmak. It is connected by 
highway with Samsun, its port on the Black 
Sea, and is the centre of a grain and wine trade 
and a woollen industry. Pop. about 65,000. 

Sivathe'rium, an extinct genus of ruminant 
animals, the fossil remains of which occur in the 
Pliocene Tertiary deposits of the Siwalik Hills in 
India. It resembled a gigantic antelope or gnu. 

Siwa, an oasis of the Libyan Desert, Egypt, 80 
miles long and 4 miles broad, the seat in ancient 
times of the oracle of Jupiter Ammon. Centrally it 
is occupied by a series of saline lakes and marshes, 
but has 200 fresh-water springs (80 flt for drink- 
ing), which are used for irrigation, &c. The 
climate is unhealthy. Over 9000 camel-loads of 
dates collected from more than 800,000 palms 
are exported annually; olive trees, vines, pome- 
granates, apricots, plums, peaches, apples, lemons, 
oranges, vegetables, &c., are produced, and a 


large salt industry is maintained. The people are 
divided into two sects, Senussi and Madani. They 
are Berbers, speaking a dialect of Tamashek, but 
have absorbed much negro blood. Siwa (pop. 
8500) and Aghermi (pop. 700) are the only towns. 
Cf. C. D. Belgrave, Siwa: The Oasis of Jupiter 
Ammon, 

Siwalik Hills, a hill range of India, in the 
United Provinces and the Punjab, running 
parallel to the Him&laya from the Ganges to the 
Bias; about 200 miles long; highest peaks about 
8500 feet. 

Sixtus V (Felix Peretti), Pope from 1585 to 
1590, bom 1521, died 1590. He entered the Fran- 
ciscan order in 1584. In 1556 he was appointed 
director of the Franciscan school at Venice, and 
afterwards inquisitor-general. In 1570 he was 
created cardinal, and took the name Montalto. 
On Gregory’s death in 1585 he was unanimously 
elected Pope, and immediately manifested himself 
an able and energetic ruler. He restored order in 
the States of the Church, cleared the country of 
bandits, regulated the flnances, and re-established 
discipline in the religious orders. He took a part 
in most of the great political events then agitating 
Europe. He supported Henry III against the 
Huguenots, and Philip II against England. 

Skagen, or The Skaw, the extreme northern 
point of the peninsula of Jutland, Denmark. A 
lighthouse, built in 1564, stands on the cape. 
Near it is the port of Skagen. New Skagen is a 
bathing-resort. 

Skagerak, a broad arm of the North Sea, 
which passes between Scandinavia and Den- 
mark, and with its extensions (Kattegat and 
the Sound) provides communication between the 
North Sea and the Baltic. 

Skate, a name popularly applied to species 
of the genus of fishes Raia (see Bay), In the 
common skate (Baia haiis) the chief portion of 
the body is made up of the expanded pectoral 
fins, which are concealed, in a manner, under the 
skin. The tail is long and slender. The teeth are 
arranged in a mosaic or pavement-like pattern. 
This fish, although commonly of moderate dimen- 
sions, may attain a weight of 200 lb. or more. 

Skates and Skating. Skates used by early 
northern peoples took the form of sharp-edged 
bones, suitably shaped. The modern skate is a 
steel blade, fitted to a wooden or steel frame. 
Wooden-framed skates are attached to the boots 
by straps and screws; those of steel by spring 
fastenings. Speed skaters use very thin blades, 
slightly longer than the foot; those for figure 
skating are both broader and deeper, and are 
roimded at each end. Expert speed skaters can 
attain and even exceed a speed of 20 miles 
an hour. The rarity of very severe weather in 
Britain popularized for a time the use of roller- 
skates, with wheels in place of blades. — ^B iblio- 
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orafhy: Heathcote and Tebbutt, Skating (Bad- 
minton Library); G. A. Meagher, Figure and 
Fancy Skewing; G. Wood, Figure Skating. 

Skeat, Walter William, English philologist, 
born in 1835, died in 1912. He was educated at 
King’s College School, London, and Christ’s Col- 
lege, Cambridge. In 1878 he was elected to the 
Elrington and Bosworth professorship of Anglo- 
Saxon at Cambridge. Skeat was a most successful 
editor of Early English literature, and had a 
profound knowledge of the etjrmology and his- 
tory of the English tongue. His chief works in- 
clude editions of The Vision of William concerning 
Piers the Plowman, Piers the Plowman^s Crede, 
The Lay of Havelok the Dane, Barbour’s Bruce, 
&c., for the Early English Text Society. His 
principal work, however, is his Concise Etymo- 
logical Dictionary, 

Skeleton, the name applied specially to the 
hard structures, mostly of bony or osseous 
nature, which form the internal axis or support 
of the soft parts in the higher or vertebrate 
animals. The parts of the endoskeleton (q.v.) 
may generally be grouped under the two heads 
of the spinal or axial skeleton, and the appends 
cular parts. The former includes the skeleton of 
the head and trunk, the latter that of the limbs. 
The spinal skeleton involves the consideration 
of the skull; spinal or vertebral column, composed 
of its various vertebree; and of the thorax, or chest, 
and pelvis. The scapulae or shoulder-blades and 
collar-bones or clavicles constitute the shoulder- 
girdle or arch supporting the fore or upper limb, 
whilst the lower limb is attached to the pelvic 
arch or pelvis. See Skull; Spine; Thorax; Rib; 
Arm; Hand; Pelvis; Leg; Foot; &c. 

Skelton, John, English poet, bom about 1460, 
died in 1529. He studied at both Oxford and 
Cambridge, and from the former received the 
laureateship (then a degree in rhetoric). He was 
tutor to the Duke of York, afterwards Henry 
VIII; was rector of Diss and curate of Trom- 
pington in 1504, and was appointed orator regius 
to Henry VIII. His satirical attacks incurred the 
resentment of Wolsey, and Skelton had to take 
refuge in the sanctuary at Westminster, where 
the abbot afforded him protection until his death. 
His works comprise among others the drama or 
morality of Magnyfycence; a satire on Wolsey, 
entitled Why come ye not to Courtef; The Tunning 
(that is, the brewing) of Elynor Rummyng, a 
humorous picture of low life; and The Book of 
Phylyp Sparrow, 

Skene, William Forbes, Scottish archaeologist, 
was born in 1809, and died in 1892. He was bred 
to the law, and became a writer to the signet. 
His chief works include: The Highlanders of 
Scotland; CeUie Scotland: a History of Ancient 
Alban; editions of The Dean of Lismore^s Book 
and Fordun’s Chronicles of the Scottish Nation. 
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He was appointed Historiographer Royal for Scot- 
land in 1881. 

Skerryvore, a rock in the Inner Hebrides, 
Scotland, 10 miles south-west of Tiree Island, 
forming the extremity of a dangerous reef. In 
1844 a lighthouse 158 feet high was placed there. 

Ski (she). The ski is a variety of snow-shoe 
of Norwegian origin. It varies, according to the 
height of the user, from 8 to 12 feet in length, 
and is from 4} to 6 inches wide. Its thickness 
tapers to each end from about 1 inch immediately 
beneath the foot, to which it is attached by 
straps. The heel is rectangular, the toe pointed 
and upturned. The runner is provided with a 
staff or steering-pole. Experts attain a downhill 
speed of forty miles an hour; a jump of 120 feet 
is recorded, while leaps of 60 and 70 feet are 
common. Ski-ing is a national pastime in Norway, 
and now enjoys a vogue at Swiss resorts for winter 
sports. — Cf. Somerville, Rickmers, and Richard- 
son, Ski-running, 

Skiddaw, a mountain mass of Cumberland, 
England (3054 feet altitude). It is 3 miles north 
of Keswick. 

Skien (shen), a port of Southern Norway, on 
an arm of Christiania Fjord. There are pulp, 
chemical, cotton, paper, and other industries and 
manufactures. Pop. 16,300. 

Skim-milk, milk from which the fat has 
been skimmed. It must not be confused with 
separated milk, produced mechanically by means 
of the cream-separator, a more economical 
method of collecting the fat for butter-making 
or for sale as cream. Skim-milk is produced 
by allowing the warm milk, fresh from the cow, 
to settle in shallow pans, the settling period 
being usually about twenty-four hours. 

The average composition of skim milk (see similar table 
under Separated Milk) is as follows: 

Water 89*85 per cent. 

Fat 0*75 „ 

Lactose . . . . . . . . 4*00 „ 

Casein and albumin . . . . 4*03 „ 

Ash 0*77 

Cf. Standard Cyclopedia of Modem Agriculture (Gresham 

Publishing Company). 

It will be noted mat the fat lost in skimming by hand is 
much greater, bulk for bulk, than that which remains after 
separation by machine. Machine separation has also die 
advantages that it is cleaner in operation, and does not 
demand the lapse of time, and the conse9uent deterioration 
of the milk components, that is a prominent characteristic 
of the older system. 

Skin and Skin Diseases. The skin is the 
external covering of the body. It is made up 
of the epidermis or cuticle, and the dermis 
(corium) or true skin. The epidermis is com- 
posed of ^veral layers, the deepest of which 
(basal layer) is formed by a regular row of 
columnar cells which multiply, and, by their 
evolution as they pass to the surface, eventually 
form the most superficial or *homy layer 
This is a thin but resistant structure, greatly 
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thickened over the^alms of the hands and 
soles of the feet. It consists of closely packed 
flattened cells firmly welded together, and con- 
taining keratin and a fatty substance. The 
surface is continually being worn away by the 
shedding of delicate branny scales. Immediately 
under the epidermis, and dovetailed into it by 
means of innumerable ^ papillae ’ each containing 
a capillary blood-vessel, is the corium, made up 
of supporting tissue, with blood-vessels, nerves, 
lymphatics, hair follicles, involuntary muscle 
fibres, sebaceous glands, sweat glands, &c. The 
hairs are really epidermal appendages, being 
formed from glove-like processes dipping down 

H 


SC 


Section ox the Skin 

H. Hair ivith follicle and sebaceous gland (SG). S. Sweat- 
gland. c. Stratum comeum. L, Stratum lucidum. G, 
Stratum granulosum. M, Stratum mucosum. B, Stratum 
germinativum. c, l. g, m. and B make up the epidermis. 
N, Nerves and blood-vessels. at. Areolar tissue of the 
corium. F, Fat globules. A, Artery. P, Papillae. 

into the corium. Connective tissue fibres are 
predominant in the central portion of the corium, 
giving it a firm consistence. Below this layer are 
found some fat cells, and the corium passes im- 
perceptibly into the subcutaneous tissue. 

Pigment, when present, is found mainly in the 
basal layer of the epidermis. It is a great pro- 
tection against the often injurious effects of sun- 
light. 

Functions, — 1. The skin acts as a support for 
the underlying tissues, and helps to maintain the 
natural contours of the body. It is practically 
impermeable, and forms a protection against 
injury, irritants, and injurious influences of all 
kinds, including the action of micro-organisms. 

2. An equable body temperature is maintained 
by the heat-regulating function of the skin. Loss 
of heat takes place by conduction, radiation, and 
evaporation. The epidermis is a bad conductor, 
but by dilatation of the minute cutaneous blood- 



vessels, the volume of surface blood from which 
radiation occurs may be increased. Sweating 
causes further loss from evaporation. A cold 
stimulus, contracting the blood-vessels, will have 
the opposite effect, reducing heat loss to a mini- 
mum. 

8. Excretion , — Some waste products, including 
urea, are eliminated from the body in the sweat, 
which is constant, though it may be imperceptible. 
If a large surface of the skin is out of action, an 
undue strain is put upon the kidneys. 

4. Sensation is very highly developed over the 
greater portion of the surface, tactile sense being 
especially acute in the finger-tips. It is probable 
that separate nerves exist for the senses of touch, 
pain, heat, cold, &c. 

Diseases of the skint though requiring an ex- 
tensive special experience, cannot be dealt with 
apart from the body as a whole, and a sound 
knowledge of general medicine is necessary for 
their study. Eruptions may be composed of 
macules (spots), papules (raised spots), nodules, 
vesicles (blisters), bullae (large blisters), pustules, 
scales, crusts, tumours, cysts, &c., or any com- 
bination of these. Some diseases may present 
themselves in infinite variety, while, on the other 
hand, the same clinical appearance may be pro- 
duced by widely different causes. It is impossible 
to give a satisfactory classification of diseases of 
the skin. 

Etiology , — ^Apart from predisposition, the more 
important causes of disease of the skin may 
roughly be divided into external and internal. 
The former include mechanical injury (e.g. fric- 
tion), chemical irritants (e.g. some hair-dyes, 
‘ developers ’ used in photography), physical 
agents (such as sunlight. X-rays, heat, &c,), 
animal parasites (e.g. scabies), fungi (e.g. ring- 
worm), and insects. Micro-organisms are unable 
to flourish in the acid oily medium of the normal 
skin, but under abnormal conditions, and in 
association with other factors, the parasitic 
group is an important one. The excessive use 
of soap and water, by removing the natural 
protection, is more frequently a factor in caus- 
ing skin eruptions than is generally recognized. 
Internal causes are too numerous to discuss. 
They include eruptive fevers (such as measles), 
micro-organisms, toxins or drugs circulating in 
the blood, general diseases, and morbid states 
of almost any kind. It is seldom that only one 
factor is responsible for a particular rash; more 
often there are many. 

What is known as * protein sensitization * is 
now believed to be the cause of some, eruptions 
of the urticarial type, and possibly of many 
others. Individuals are, or become, hyper- 
sensitive to certain substances (usually pro- 
teins) which are capable of causing symptoms 
even when in minute quantities. The more 
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cominoo sources &om which they may he de- 
rived include: shell-fish, eggs* meats, cereals, 
grass pollens, plants, animal emanations, ftirs, 
and bacterial products, but the possible sources 
are infinite. In this way symptoms may be 
caused by apparently inoffensive articles which 
arouse no suspicion and which may long remain 
undetected. When the whole truth is known 
about causation, diagnosis is achieved, and 
treatment will be easy. 

Skink, the common name of small lizards 
belonging to the genus Scincus. They have 
a long body entirely covered with rounded 
imbricate scales, and are natives of warm 
climates. One species, the adda (Scincus offi- 
cinalis) used to be considered a specific for 
various diseases. 

Skipton, an urban district and market town 


Turkish War Skobelev distinguished himself at 
the second battle of Plevna, and also at Loftscha. 
In 1880 he successfully led an expedition against 
the Tekke Turcomans, and captured Geok Tepe 
(Jan., 1881). 

Skua-gull (Megalestris catarrhactes)^ a power- 
ful bird of the gull family. It is found in the 
Shetland Islands, the Faroe Islands, and Iceland, 
and displays much courage in making other birds 
which prey on fish disgorge their newly caught 
food. Smaller species are known in Britain: 
pomatorhine skua (Stercorarius pomatorhinus), 
Arctic skuas (5. crepidatus and S. richardsoni), 
and long-tailed or Buflton’s skua (S, parasiticus). 

Skull, the name applied to the skeleton of the 
head, composed in most vertebrates of a facial 
and a cranial portion, and enclosing the brain 
and organs of special sense. The skull of man 
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of Yorkshire, England, in the West Riding and 
in the Aire Valley. It has manufactures of 
cottons, woollens, and thread, and there is an 
ancient castle (partly restored). Pop. (1821), 
12 , 000 . 

Skirret (Sium Sisdrum}, a plant belonging 
to the nat. ord. Umbelliferse, sometimes culti- 
vated in kitchen-gardens for its roots. It is a 
perennial plant, a native of China and Japan. 
The roots are composed of several prongs, about 
the thickness of a finger, joined together at the 
top. 

Skittles, a favourite game in England, gener^ 
ally played in covered grounds caUed skittle- 
alleys. It is played with a flattish-shaped 
wooden ball about 1 foot in diamet^, and nine 
skittles or wooden pins, cigar-shaped and about 
1 foot high. The players try eadi in turn with 
how few casts of the ball they can knock down 
aU the skittles. There are, however, mmor 
variations in playing the game. 

Skobelev\ Mikhail Dimitrievich, Russian 
soldier, bom 1848; dkd 1882. In the Russor- 


includes twenty-two bones (see figure). At the 
base of the occipital bone is the large aperture 
termed the foramen magnum^ through which the 
brain and spinal marrow become continuous. 
Two lesser /oromina, one in either orbit, transmit 
the optic nerves, while several others in the base 
of the skuH transmit cranial nerves or vessels 
involved in the blood-supply of the brain and 
its coverings. The size and shape of the skull 
vary in the different races of man, and at dif- 
ferent ages from infancy to old age. The skulls 
of most vertebrata differ widely from that of 
man in the relative development of their various 
parts. See JcMhyol(^, Ornithology^ BepUles^ 
Ear, Eye, Nose, &c. 

Skull-cap, a name of plants of the genns 
Scutellaria, curder Labiatse, so called from the 
peculiar shape of the upper half of the calyx. 
The two British species are small herbs, with 
blue or purple flowers^ growing in wet places. 

Skunk (MepMis mspkiHca),^ a eamivorouB 
aairoaLbrionging to the weasel family. It inhabits 
Novth Anmica, though sonae species range fartiher 
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south, and its average size is about that of a large 
cat. Its fhr is dark brown, streaked longituch- 
nally with black and white. The skunk is notorious 
for the potent and disgusting odour which it 
emits. The secretion of its anal glands can be 
forcibly ejected at will, and its stench is so per- 
sistent that no amount of washing will remove 
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it from clothes. The skunk is largely hunted for 
the sake of its fur, which is purified for com- 
mercial purposes by heat. 

Sky, the arch or vault of the heavens, the 
hemispherical dome on which sun, moon, and 
stars are seen projected. The remoteness of 
even the nearest of the heavenly bodies makes 
them all seem equally distant, ordinary parallax, 
to which even more than to binocular vision 
we are probably indebted for our ability to 
estimate distances at the earth’s surface, l^ing 
entirely absent. 

The blue colour of the sky was at one time 
thought to be simply the natural colour of the 
gaseous mixture which constitutes the terres- 
trial atmosphere. On this theory the colour 
should be deeper the thicker the layer of air 
through which the light passes, whereas in fact 
the colour usually deepens towards the zenith. 
A successful theory based on the electromagnetic 
theory of light has been given by Lord Rayleigh 
(q.v.), who attributes the observed phenomena 
to the dispersion of light by small particles in 
the atmosphere, some of these particles being 
probably the molecules of air themselves. Ray- 
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leigh’s theory not only accounts for the blue of 
the zenith, it also explains the fact that the 
light of the sky is more or less polarized, in e 
plane passing through the sun, the polarization 
being a maximum when the dir^ion from 
which the light comes is 90^ from the direction 
of the sun. — Cf. Philosophical Magazine^ 1881, 

12, p. 81. 

Skye, the largest of the Hebrides of Scotland, 
situated on the west of the county of Inverness, 
of which it forms a part, and from which it is 
separated by Kyle Rhea and the Sound of Sleat; 
greatest length, 48 miles; breadth, from 8 to 25 
miles; area, about 600 sq. miles. The interior 
may be regarded as one great mountainous moor- 
land, rising in Cuchullin Hills to an altitude of 
8200 feet. Numerous streams and fresh-water 
lochs afford abundance of trout and salmon. The 
only arable land lies along the seaboard, and is 
mostly cultivated under the crofter system. 
Sheep and cattle are raised, and fishing and dis- 
tilling are prominent occupations. Portree is the 
seaport and chief village, and is served by 
steamers to Oban and Glasgow. Pop. (1921), 
11 , 000 . 

Slag, a by-product obtained during the smelt- 
ing of ores in the extraction of the metals. Slags 
may be practically free from valuable metal, when 
they are known as clean slags, or may contain 
appreciable quantities of metal and require re- 
treatment. Iron blast-furnace slags consist essen- 
tially of silicates of lime and alumina; slags from 
copper and lead smelting consist mainly of sili- 
cates of iron and lime. As a rule slag forms a 
molten mass in the furnace, is run off and cooled, 
when it forms a solid with a more or less glassy 
appearance. Slags are sometimes cast into blocks, 
and used for road-making and building; some 
slags, after fine grinding, are used for the manu- 
facture of hydraulic cement, similar to Portland 
cement in properties and uses. Slags are also 
used for the manufacture of slag wool or silicate 
cotton (see Mineral Wool). Slag phosphate meal 
is a fertilizer made by finely grinding basic slag 
obtained in the making of steel. 

Slander, in English law, is the defamation of 
a person by spoken words. It is distinguished 
from libel (q.v.) in the following respects: (1) 
libel is written defamation; (2) in general, slander 
does not give rise to a criminal action; and (8) 
in order that a civil action may lie in respect of 
a slander, damage must, as a rule, have been 
sustained and must be proved. But with regard 
to (2), it should be observed that slander is a 
crime if the words spoken be ^seditious, blas- 
phemous, grossly immoral, or uttered to a 
magistrate in the execution of his ofiSce, or 
uttered as a challenge to fight a duel or with 
an intention to provoke the other party to send 
a challenge and with regard to (8), it should 
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be noted that proof of actual damage is not produced by lateral pressure, and slate is thus a 


necessary if the slander complained of is an 
assertion (a) of incompetence or misconduct in 
trade or business; (6) of the commission of an 
indictable crime; (c) that a person is suffering 
from an infectious or contagious disease; or (d) 
that a womaii is unchaste or has committed 
adultery. General terms of vulgar abuse, e.g. 
^ rogue ’, ^ scoundrel ’, and the like, and such 
expressions as ‘ swindler ’, ‘ cheat % or ‘ thief % 
not uttered with reference to conduct in trade 
or business, are not actionable. Fair criticism 
of an author or public man, however severe it 
may be, is legitimate, but any criticism which 
is merely a pretext for calumniation is action- 
able. 

Unless on an occasion on which the words 
complained of were privileged, the plaintiff need 
prove only that the uttering of these words is 
a wrong which was done intentionally and with- 
out just cause or excuse; but if the occasion was 
a privileged one, he must also prove that the 
words were uttered maliciously, i.e. with deli- 
berate animosity or utter disregard of the con- 
sequences. Communications are prima facie 
privileged when made in pursuance of a duty or 
interest to a person who has a corresponding 
duty or interest; and the duty may be moral, 
social, or legal. In such cases evidence of express 
malice is necessary if the plaintiff is to succeed 
in his action. A further defence to an action for 
slander is veritas, i.e. that the words complained 
of are true; for any person may lawfully make 
a statement which is true. A person who repeats 
a slanderous statement uttered by another is 
liable in damages equally with that other. It is 
no defence that the statement was repeated 
merely as a rumour. 

An action of damages cannot be brought after 
two years from the date of the slander or, if 
special damage has been suffered, after two 
years from the occurrence of such damage. The 
courts will not readily grant an injunction against 
the repetition of a slander unless they are clearly 
satisfied of its untruth and the probability of it 
leading to injury to trade or business. 

In Scots law there is no distinction between 
libel and slander. In other respects, also, the law 
of Scotland differs from that of England. Thus, 
for example, there is no remedy by way of crimi- 
nal proceedings; imputations against morality, 
whether of a man or of a woman, are actionable; 
and damages may be given as solatium for 
wounded feelings or physical suffering though 
no pecuniary loss has been sustained. 

Slate, or Clay- slate, called sometimes argils 
life, a well-known hard variety of rock which 
splits into thin plates, the type being roofing 
slate. The lamination of slate is not that of its 
bedding, but is often at right angles to it. It is 


disturbed and metamorphosed rock. The minute 
platy particles of shale, notably micas, become 
arranged by pressure with their broader surfaces 
parallel with one another, and even grow under 
these conditions, imparting a cleavage to the 
mass, whereby it becomes a fissile slate. The 
prevailing colour of slate is grey, of various 
shades; it yields to the knife, but varies con- 
siderably as respects hardness in its different 
varieties. From the natural divisions of the rock, 
slate often forms peaked and serrated mountains. 
The finest variety, which is used for the covering 
of roofs, is generally embedded in other slate 
rocks of a coarser kind. Quarries of slate of this 
description are worked extensively in Carnarvon, 
Merioneth, Argyll, Lancashire, Cornwall, Perth, 
and Cumberland; also in various localities in the 
United States. Those slates which contain a large 
proportion of quartz are called whet-slate. The 
most valuable kinds come from Sonnenberg, in 
Meiningen, and Saalfeld. Drawing slate, or black 
chalk, is slate containing 8 to 10 per cent of car- 
bonaceous matter. It comes from Italy, Spain, 
and Bayreuth. Polishing slate, which is composed 
of the siliceous skeletons of infusoria, occurs at 
Planitz, near Zwickau, and near Bilin, in Bohemia. 
It is used for polishing metals. Slate-pencils are 
made of certain varieties of soft slate. 

Slater, the popular north-country name of 
two families of Isopod Crustacea: (1) sea slaters 
(Ligiidse), of which one species (Ligia oceanica) 
is common on rocky shores; (2) land slaters or 
wood-lice (Oniscidse). One species (Porcellio 
scaber) is commonly found beneath stones, among 
damp moss, and in similar situations. The colour 
is a dull leaden hue, which sometimes exhibits 
white spots. Oniscus aseUus is another familiar 
species, and is spotted yellow and white. The 
slaty-blue Armadillo vulgaris rolls into a ball when 
disturbed, hence the American name of ‘ pill 
bug The water slaters, genus Asellus, are found 
in frresh-water streams and ponds. Wood-lice 
were formerly used for medicinal purposes. 

Slatln, Sir Rudolf von (Slatin Pasha), Anglo- 
Austrian soldier and administrator, born, near 
Vienna, 1857. At the age of seventeen his long 
association with the Anglo-Egyptian Sudan 
began, and in 1879, through the influence of 
Emin Pasha, General Gordon made him a 
mudir, and later (1881) Governor-General of 
Darfur. During the Mahdist rising he sur- 
rendered to Mahomet Ahmed after winning 
twenty-seven battles, and he was taken in 
chains to Khartum, where, after the fall, the 
reeking head of ‘ Chinese Gordon ’ was produced 
for his inspection. After eleven years he was 
enabled to escape (1895), reached Egypt, was 
made Pasha by the Khedive, and received the 
C.B. For his services in the Sudanese campaign 
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(1897-8) he received<^he K.c.M.o.y and in 1899 
he was made a baron of the Aiistrian Empire 
and became Inspector-General of the Sudan. 
Both Houses of the British Parliament expressed 
the national thanks. Slatin Pasha had been 
created o.c.v.o. in 1912, and in 1914 he was 
on leave in Austria. The outbreak of war 
shattered the historic link between the nations, 
and Slatin Pasha resigned, his place remaining 
vacant. His work as head of the Austrian 
Red Cross during the European War and his 
kindly influence on the treatment of Allied 
prisoners were characteristic of the man. 

Slaughter-houses, Public, or Abattoirs, 
have been known since the comparatively early 
days of Rome, where, after a period during 
which animals were slaughtered in an open 
space, a special building was erected for 
the purpose. In mediaeval Germany slaughter- 
houses were, when possible, placed on the banks 
of rivers. The first Napoleon provided Paris 
with slaughter-houses, and in the suburb of La 
Villette that city now possesses one of the finest 
in existence; its entrance-gates are flanked by 
handsome groups of statuary, and its courts and 
buildings accommodate 1200 butchers. Imme- 
diately adjacent is an extensive cattle-market, 
an arrangement always desirable. In England 
the Public Health Act of 1848 provided for the 
erection of public slaughter-houses by local 
authorities, and the dark and insanitary dens 
once found in the rear of butchers^ shops are 
now practically non-existent. A public slaughter- 
house should stand outside a town and be 
approached by a road wide enough to avoid 
congestion of traffic by the slow passage of 
animals. It should also be served by a branch 
railway line. The slaughtering-chamber should 
be so arranged that animals entering it, or 
awaiting entrance, see neither the process of 
slaughtering nor the dead carcasses. Inquiry 
has lately been made as to the most humane 
and satisfactory instruments of slaughter. The 
Greener patent killer, the Blitz, and other in- 
struments all have their advocates; but many 
experts still prefer the pole-axing of cattle, 
followed by ‘ pithing ’ or severance of the spinal 
cord. — ^Cf. R. S. Ayling, Public Abattoirs: their 
Planning, dbc. 

Slave Coast, a maritime strip in the west of 
Africa, on the Guinea Coast, extending between 
the Volta and the Benin, a stretch of about 
240 miles. It is divided between Britain (Southern 
Nigeria) and France (Dahomey). 

Slavery and the Slave Trade. The insti- 
tution of slavery is found throughout the records 
of ancient times. The Mosaic Law contains rules 
and regulations for the treatment of Jewish 
slaves, and discriminates between slaves of 
foreign or conquered races and Hebrew slaves 
VOL. X. 


who, through debt or crime, had lost their 
status of freemen; the latter might not be 
kept in bondage for more than seven consecu- 
tive years. Greek civilization was based upon 
slavery, and Aristotle defended the practice on 
the ground that some men were ‘ slaves by 
nature’ and could be happy and useful only 
in a condition of dependence. Slaves of Greek 
blood had special privileges, but, at all events 
in Athens, other slaves were not cruelly treated, 
and instances of manumission were frequent. 
In Rome the treatment of slaves was much more 
severe, and in early times there was no limit to 
the power of the master. The formidable revolt 
of the slaves under Spartacus (about 78 b.c.), 
which has bestowed its name upon a modem 
movement, was the result of the inhumanity 
with which slaves were treated under the Re- 
public. In the days of the Empire, when slaves 
were very numerous, their condition improved, 
and the growth of trade, in which they were 
employed, led to a practice of permitting a slave 
to retain a proportion of his earnings (his 
pecuMum), frequently employed for the pur- 
chase of his freedom. The rise of Christianity 
did not put an end to slavery, for St. Paul 
sent his slave friend Onesimus back to his 
master, Philemon, and the Christian teachers 
could not hope to upset the foundations of the 
existing social system. But the influence of 
Christianity gradually improved the lot of the 
slaves, and was connected with the develop- 
ment in Western Europe of slavery into the 
mediaeval system of serfdom or villeinage (see 
Serfs and Villeins), There were, however, in 
the Middle Ages, and up to the eighteenth cen- 
tury, considerable numbers of Christian slaves 
in Mahommedan countries, either prisoners of 
war or captives taken by the pirates who in- 
fested the Mediterranean. 

The discovery of the New World marks a new 
era in the history of slavery. In order to exploit 
the riches of the American continent, the Euro- 
pean nations introduced large numbers of negro 
slaves captured or purchased in Africa, and the 
slave trade became an important branch of 
maritime commerce. The supply of slaves was 
so large that the traders were not restrained by 
economic considerations in the arrangements 
made for their transport to America and the 
West Indies, and the story of the slave trade 
is perhaps the most shameful chapter in modern 
history. English merchants took a very large 
share in the trade, and it became a source of 
wealth to both Bristol and Liverpool. The 
condition of the slaves in the colonies or plan- 
tations varied with local circumstances, and 
depended primarily upon the character of the 
master or overseer. Parliament, by legislating 
for the treatment of slaves, legalized the insti- 
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tution, and until the reign of George III colonists 
used to bring slaves to Britain as personal 
attendants, although there was considerable 
doubt as to whether a slave was not emanci- 
pated by being brought to this country. The 
doubt was settled by Lord Mansfield's decision, 
in 1772, that a slave who was brought to England 
was free while he remained in the country, and 
a similar decision was given in Scotland in 1775. 
Meanwhile there was a growing feeling of horror 
at the abominations of the slave trade, and a 
society for its suppression was founded in 1787 
by Thomas Clarkson and William Wilberforce. 
The latter was an intimate friend of William 
Pitt, and he persuaded him to appoint a com- 
mittee to inquire into the conditions under 
which negroes were carried in the slave ships. 
The result of the inquiry was appalling, and 
though many of Pitt’s supporters were interested 
in maintaining the trade, he at once passed some 
restrictions upon it and promised that the whole 
subject should be considered. A Bill for the 
abolition of the trade was rejected in 1789, 
but in 1792 Wilberforce carried in the House 
of Conunons a motion which contemplated a 
gradual suppression within four years. The 
Lords did not accept the motion, and the out- 
break of the French war distracted public atten- 
tion, but Wilberforce persevered in bringing the 
question before Parliament, and in 1805-6 his 
efforts were rewarded by a prohibition of the 
trade in the colonies conquered from the Dutch. 
In 1807 the slave trade was made illegal by Act 
of Parliament, but in 1811 the law had to be 
strengthened by a subsequent enactment sub- 
stituting imprisonment and transportation for 
the pecuniary penalties of the original Act. 
The example set by Great Britain was followed 
by the United States (1808), by France at the 
end of the war, and subsequently by all civilized 
countries, and the trade with America and the 
West Indies was suppressed in the first half of 
the nineteenth century. 

Clarkson and Wilberforce next directed their 
energies to the emancipation of the existing 
slaves in the British possessions, and, along 
with Sir Thomas Fowell Buxton and Zachary 
Macaulay (the father of Lord Macaulay), they 
founded in 1828 an Anti-Slavery Society to 
concentrate the efforts of reformers who had 
long been working for this end. Ten years 
later the Emancipation Act of 1838 provided 
for the abolition of slavery throughout the 
British Empire from 1st Aug., 1834, though 
the slaves had to serve their old masters as 
apprenticed labourers until 1888. A sum of 
£20,000,000 was given in compensation to the 
slave-owners. France took a similar step in 
1848, Holland in 1868, and the revolt of the 
Spanish colonies in South America and the 


creation of new republics was accompanied by 
the abolition of slavery, which found its last 
stronghold, except for Brazil, in the United 
States of America. 

Many of the Northern States gradually emanci- 
pated their slaves in the first forty years of the 
nineteenth century, and there was a strong feeling 
against the institution. But the dependence of 
the Southern States upon slave labour created 
such large vested interests that slavery continued 
to be maintained and defended, and in 1860 there 
were nearly four millions of slaves in the South. 
Many abolition societies were in existence in the 
North, and ecclesiastical and other organizations 
protested against the continuance of slavery, but 
the Federal Constitution of the United States 
restricted the operation of public opinion, many 
of those who detested slavery feeling that it was 
a matter constitutionally within the rights of 
individual states. In the middle of the nine- 
teenth century a bitter feeling developed between 
North and South, and the publication of Mrs. 
Beecher Stowe’s Uncle Tom’s Cabin in 1851 and 
of other anti-slavery writings, accentuated the 
repugnance of the North to the conditions exist- 
ing in the South. It is, however, doubtful whether 
the Northern abolitionists would have attempted 
any actual interference with the South if the 
Southern States, resenting the election to the 
presidency of so strong an abolitionist as Abra- 
ham Lincoln, had not created a new issue — ^that 
of the right of secession from the Federation. 
The outbreak of war to prevent secession placed 
the Northern abolitionists in a stronger position, 
and after the victory of the North in the Civil 
War of 1861-5 the Southern states were re- 
admitted to the Union on condition of the cessa- 
tion of slavery, which was forbidden by amend- 
ments made in the Constitution. Brazil did not 
abolish slavery until 1888, and it still exists in 
a greater or less degree in Mahommedan coun- 
tries. — ^Bibliography: A. E. Zimmem, The 
Greek Commonwealth; S. Lane Poole, The Bar^ 
bary Corsairs; Clarkson, History of the Slave 
Trade; G. W. Williams, History of the Negro 
Race in America, 

Slavonic Languages. The Slavonic languages 
belong to the Indo-European family, and are 
closely connected with the Baltic group. Eleven 
different Slavonic literary dialects may be enume- 
rated: (1) Old Bulgarian (Church Slavonic), (2) 
New Bulgarian, (8) Serbian (Illyrian, Ragusan, 
Croatian), (4) Slovenian, (5) Russian, (6) (Ruth- 
enian) Little Russian, (7) White Russian, (8) 
Czech or Bohemian, (9) Slovakian, (10) Polish, 
(11) Serbian (Upper and Lower Lusatian). The 
dialect in which the Old Bulgarian or Cyrillian 
literature is composed is now dead, although in 
the ritual of the Greek Church, especially among 
the Russians, Bulgarians, and Serbians, service 
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books written in it^are still used. The Little 
Russian and White Russian dialects were at one 
time, especially at the period of Polish domina- 
tion, largely used in literary production, but the 
latter is now almost entirely disused for literary 
purposes, and the former is only used in poetry 
and popular tales. Colloquially both dialects are 
still in vigorous existence, but their affinity to the 
Great Russian prevents them from being em- 
ployed in any considerable literary works. The 
Serbian and Slovenian dialects are essentially one, 
but have nevertheless, in consequence of political, 
religious, territorial, and even of alphabetical 
grounds of separation, produced several distinct 
literatures — Serbian proper, Ragusan, Croatian, 
and Slovenian. Slovakian has always been of less 
importance than Bohemian as a literary dialect. 
The two Lusatian dialects preserved their inde- 
pendence, but never, except at the Reformation 
epoch, attained any considerable degree of 
literary activity. — Cf. T. G. Tucker, Introduction 
to the Natural History of Language. 

Slavonic Mythology. The derivation and 
historic development of the Slavonic mythology 
are still problems for scholars. The difficulty in 
solving these problems arises not so much from 
the want of material as from the heteiogeneous- 
ness of that material. The Slavonic mythology 
contains elements derived from most of the 
Indo-European nations with which the Slavs, 
themselves an Indo-European people, have come 
into contact. Indian, Persian, Graeco-Roman, 
Celtic, Germanic, Scandinavian, and Prusso- 
Lithuanian elements, and even some derived 
from sources outside of the Indo-European family 
(Finnish), can be traced in their mythology. 
Besides Sviatovit and the two other chief gods, 
Perun and Radegast, the following may be men- 
tioned as having had a general worship paid to 
them; Prove, the god of justice; Rugevit, of 
war; Siva, or Ziva; Triglav (Trimurti); Lado 
and Lada, divinities of order and love; Dievana 
(Diana), goddess of the woods; Prija, the Scan- 
dinavian Freya (Frigga); Bjelbog, the white god; 
Cernobog, the black god; Morena (Marzana), 
goddess of death; Jutrebog, god of the morning; 
Vegada, the weather god; and good and bad 
demons — ^Djasi, Diesi, Biesi, Dievy, Lutice, 
Skrety, &c. The forms of the Slavonic deities 
recall to mind those of India. Sviatovit was 
represented as four-headed. A stone statue of 
him was discovered at Zbrucz, in Eastern 
Galicia, and has been set up at Cracow. Perun 
was represented as four-faced. The Slavonians 
are said to have believed in the immortality of 
the soul, and the resurrection of the dead. 

Slavs, Slaves, or Slavonians, a branch of the 
so-called ‘ Alpine ’ or Central race which is most 
nearly allied in language to the Lithuanian and 
more distantly to the Germanic languages. 


spoken by the mixture of Nordic, Slav, and true 
Alpine peoples known as the German nation. 
In the fourth century Slavs lived in great numbers 
in the neighbourhood of the Carpathians, and 
thence they appear to have spread northward to 
the Baltic and southward to the Adriatic. About 
the beginning of the sixth century they are found 
on the northern banks of the Lower Danube, 
whence they passed over to the southern banks, 
occupying Moesia and Thrace; at this time Slavs 
also peopled Bohemia and Moravia, and before 
the end of the century they had penetrated into 
Transylvania, Hungary, Upper Austria, Styria, 
Carinthia, and Carniola. The Slavonic tribes of 
Chorvatians (Croats) and Serbians settled prob- 
ably between a.d. 634 and 638 in Dalmatia and 
the whole of ancient Ill 3 rricum (Bosnia, Serbia, 
and the neighbouring districts, comprising modem 
Y ugo-Slavia ). Finally, Slavonic tribes spread from 
their first settlements also to the north and east, 
over the remainder of modem Russia. Of this 
wide territory the Slavonians again lost in pro- 
cess of time the Elbe and Oder regions. Upper 
Austria, and part of Carinthia and Styria, of all 
of which they were deprived by Germanic tribes; 
large parts of Translyvania and Hungary, which 
fell to Roumanians and Magyars; and parts of 
the regions on the south of the Danube, which 
came into the hands of Greeks and Turks. 

The Slavs in the districts in which they still 
exist form two great groups, the south-eastern 
and the western Slavs. The former include: (1) 
Russians, (2) Serbians, (3) Croats, (4) Slovenes 
(see Bulgarians); and the latter include: (1) 
Czechs (comprehending Czechs in the narrower 
application, Moravians, and Slovaks); (2) Sorbs 
(Lusatians), divided into Upper and Lower Sorbs; 
and (3) Poles. The total number of Slavs is said 
to be about 116,000,000, five-eighths of whom are 
Russians. With few exceptions the south-eastern 
Slavs belong to the Greek Church, the western 
Slavs mostly to the Roman Catholic. See Pon- 
Slavism . — ^Bibliography; P. R. Radosavljevitch, 
Who are the Slavs?; R. J. Kerner, Slavic Europe; 
T. Florinski, The Slavonic Race; J. Machal, SUtdc 
Mythology. 

Sleep, the state in which the activity of the 
senses and cerebrum or brain proper appears to 
be naturally and temporarily suspended. This 
state is consistent with a kind of passive activity 
of these nervous centres, as seen in the acts or 
phenomena of dreaming, as well as in other 
concomitant phenomena of sleep. All parts of 
the body which are the seat of active change 
require periods of rest. In the case of the brain 
it would be impossible that there should be 
short periods of activity and repose, that is, of 
consciousness and unconsciousness, hence the 
necessity for sleep. Sleep affords the interval 
during which constructive changes in the brain 
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SLEEPING-SICKNESS 

tissues are in excess of the disruptive or exhaus- 
tive changes. The period of sleep is a period of 
recuperation in which the rest of the body par- 
ticipates indirectly. The respective influences of 
habit, age, temperament, and occupation have 
much to do with the induction and maintenance 
of sleep in different individuals. An abnormal 
condition of irritability, caused by great mental 
effort or strain for a considerable time, fluently 
results in preventing the access of sleep when it 
is desired. This indicates a revolt of the nervous 
centres, which may prove dangerous if the cause 
of it be not speedily done away with. Sleep 
often occurs in very different degrees in different 
parts of the nervous system. The phenomena of 
dreams and somnambulism are examples of differ- 
ing degrees of sleep in different parts of the 
cerebro-spinal nervous system. Physiologists 
are all agreed that the dreamless sleep is the 
most refreshing, the lighter sleeper being liable 
to be disturbed by the most trifling noises. In 
some cases of disease sleep may be prolonged for 
indefinite periods, although obviously the dis- 
tinction between coma and sleep is only made 
with great difficulty in such cases; whilst, on 
the contrary, periods of active wakefulness may 
occur and extend for days, weeks, or even 
months, without a single interval of sleep or 
repose. Insensibility is equally produced by a 
deficient and an excessive quantity of blood 
within the cranium; but it was once supposed 
that the latter offered the truest analogy to the 
normal condition of the brain in sleep, and, in 
the absence of any proof to the contrary, the 
brain was said to be during sleep congested. 
Direct experimental inquiry has led, however, 
to the opposite conclusion. The condition of 
the brain during sleep is one of considerable 
bloodlessness. There seems to be a diminished 
quantity of blood circulating through the brain, 
and the speed of its movement is much lessened. 
See Dreams^ Somnambulism, 
Sleeping-sickness, a fatal disease common 
in Central Africa. Its chief characteristics are 
mental and physical lethargy and an irresistible 
tendency to sleep, with enlarged glcmds, wasting 
of the body, and convulsions. The disease may 
last for a comparatively short period, or for 
Mveral years, but, so far as is known, it is 
invariably (or almost invariably) fatal. Its 
cause has been traced to the presence of a 
parasite of the genus Trypanosflma in the 
cerebro-apinal fluid and the blood, communi- 
cated from one person to another by the bite 
of an insect, the Glossina palp&lis^ a species of 
tsetse fly. The disease was known a century 
ago among negro slaves both on the west coast 
of Africa and after transportation to the West 
Indies. In 1896 it was carried from the Congo 
to Uganda by the survivors of the Emin Pasha 


expedition who settled on the Victoria Nyanza. 
In 1902 the Royal Society sent out a special 
commission of investigation, whose work con- 
stitutes one of the romances of modern medical 
science* Bruce demonstrated the facts concern- 
ing the life-history of the parasite, which has its 
natural host in the healthy big-game of the fly- 
belt, and thus initiated the preventive measures 
which have brought about an enormous diminu- 
tion in the mortality in Uganda. These consisted 
of the removal of the population from the fly- 
infested shores of Lake Victoria, and the de- 
struction of the wild game. Glossina morsiians 
conve3rs Trypanosdma brucei, which is responsible 
for a Rhodesian form of the disease more rapid 
in its course than the Congo form. It has been 
estimated that between 1896 and 1906 from 
400,000 to 600,000 African natives died from 
sleeping-sickness. There are a very few cases 
on record of Europeans suffering from it. 

The term sleeping-sickness has also been used 
to denote an epidemic disease of the central 
nervous system to which the name Encephalitis 
lethargica was given by von Economo in 1917. 
In that year outbreaks occurred in Austria and 
France. The spread throughout Europe followed, 
the disease becoming severe during the winter 
of 1919-20. In this country, however, the case 
incidence did not rise until the following winter. 
In England and Wales the 1470 cases notified 
during 1921 fell in the following year to 454. 
Encephalitis lethargica may be the same disease 
as caused epidemics in 1712-3, 1889-90, and 
1846. It is characterized by fever, which is not 
usually extreme, headache, lethargy which may 
alternate with sleeplessness, and, since any paii; 
of the nervous system may be involved, a great 
variety of forms of paralysis. The most fatal 
period of illness is early in the second week. 
About one quarter of the cases die. 

Slesvig, a province of Denmark officially 
called South Jylland, and comprising the northern 
zone of the former Imperial Prussian province 
of Schleswig-Holstein (q.v.), which was par- 
titioned after the European War. The area 
is about 1538 sq. miles, and the pop. (1923) 
164,000. 

Slide-rule, an instrument by means of which 
calculations involving multiplication and division 
can be performed mechanically and with a con- 
siderable saving in time. 

The simple slide-rule has a slide which can be 
moved in a groove out in the body of the rule. 
Scales are marked on both edges of the slide, 
and there are also similar ones on the rule. 
These scales are graduated in proportion to the 
logarithms of the numbers shown on them, that 
is, the distance from the initial point on the 
scale to any division is proportionate to the 
logarithm of the number on the scale at that 
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point. The main divisions are subdivided to 
facilitate calculations with large numbers. 

In the process of multiplication the logarithm 
of the product may be obtained by the addition 
of the logarithms of the figures to be multiplied. 
To multiply two numbers by the use of the slide- 
rule, the index-mark of the scale on the slide is 
set against the first of the figures on the scale of 
the rule, when the result of the multiplication is 
found on the scale of the rule against the second 
figure in the multiplication on the slide. It will 
be seen that in this process the distances repre- 
senting the logarithms of the two numbers are 
added and the distance corresponding to their 
sum is found, but as the scale divisions are 


SLIGO 

culations are available, but it is questionable 
whether the extra scales on them are of suffi- 
cient service to compensate for the possible 
confiision which their presence entails. 

The common slide-rules have scales 10 inches 
long, but they are also procurable with 5-inch 
or 20-inch scales. The 10-inch rule gives results 
to a degree of precision comparable with that of 
the usual measurements made in everyday prac- 
tical work, and is in consequence a very useful 
appliance in engineering and other calculations. 
When a great degree of precision is required, a 
slide-rule with the scale in the form of a spiral 
on a cylindrical drum, which is known as Fuller’s 
rule, is available. The length of scale in this 
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Slide-Rule. In the lower figure scales A and B are set for multiplication or division by 2 


marked ^not with the actual logarithms but with 
the figures corresponding to them, the final result 
may be read from the scale. 

Division is performed by setting the slide so 
that the divisor on the scale of the slide is against 
the dividend on the rule, when the quotient is 
found on the rule-scale against the index-mark 
of the slide. It will be noticed that in this pro- 
cess the distances corresponding to the two 
logarithms are subtracted the one from the other. 

The unit length of the top scales on both slide 
and rule is made one-half of that of the bottom 
scales to facilitate the derivation of square roots 
and the squares of numbers. A uniformly divided 
scale on the back of the slide enables the user to 
deduce the values of the logarithms of numbere 
when these are required in any type of calcula- 
tion. Other scales beside this one are useful in 
the determination of the sines and tangents of 
angles. A sliding runner, known as the cursor 
and usually consisting of a small metal frame 
with a glass window in it, which has a hair-line 
marked across it, facilitates the setting of the 
figures or graduations of the slide against those 
of the fixed scales. 

Slide-rules for use in particular types of cal- 


case corresponds to that of a straight rule, 
1000 inches or 83 feet 4 inches long. 

Slide-valve. See Valve and Valve Gear, 

Sligo, a county of Ireland, in the province of 
Connaught; served by the Great Southern & 
Western and other railways. The coast, along 
which are Killala and Sligo Bays, is low and 
sandy. The greater portion of the county gradu- 
ally rises from the coast to the ridges of the Ox 
Mountains, whence it descends into the valleys 
of the Moy and other streams. The principal 
rivers are the Arrow, Owenmore, Easky, and 
Moy. There are also several lakes, having an 
aggregate area of 12,740 acres, and including the 
beautiful Lough Gill, Lough Arrow, and Lough 
Gara. Oats and potatoes are the chief crops; 
some cattle are raised. Coarse woollens and 
linens are manufactured for home use. The coast 
fisheries are extensive. Sligo is the county town; 
others are Collooney and Ballymote. Pop. 80,000. 

Sligo, a seaport town of Ireland, the county 
town of Sligo, province of Connaught, at the 
mouth of the Garvogue, on Sligo Bay; served by 
the Great Southern & Western, the Midland 
Great Western, and the Sligo, Leitrim, & Nor- 
thern Counties Railways. It is the most impor- 





SLING-FRUITS 246 SLOUGH 


tant seaport in the north-west of Ireland^ and 
has a large trade, chiefly with Liverpool, Glasgow, 
Londonderry, and a few foreign ports. The 
exports consist chiefly of provisions, cattle, grain, 
flour, &c.; and the imports, colonial produce, 
timber, and coals. Pop. 12,000. 

Sling-fruits, explosive fhiits which when 
ripe throw their seeds to a distance by a sudden 
release of tension. The crane's-bills, touch-me- 
not, furze, and many Leguminosse show the 
phenomenon. Wood-sorrel and violet behave 
somewhat similarly. 

Slips, Propagation by, a mode of propagat- 
ing plants, which consists in separating a young 
branch from the parent stock, and planting it in 
the ground. Slips from trees of which the wood 
is white and light, such as willow, poplar, or 
lime, succeed best. A slip succeeds more certainly 
when two or three young buds are left on the 
lower part of it underground. 

Sloane, Sir Hans, English physician and 
naturalist, and founder of the British Museum, 
born in the north of Ireland in 1660, died in 
1753. He studied medicine in London, Paris, and 
Montpellier, and in 1684 settled in London in 
the practice of his profession. In 1685 he was 
admitted a Fellow of the Royal Society, of 
which he was appointed secretary in 1698, and 
president in 1727. His Natural History of Jamaica 
(1707-25) was the result of his observations in 
that island during a visit in 1687-9. George I 
created him a baronet (1716) and physician- 
general to the forces (1722), and on the ac- 
cession of George II he was named physician- 
in-ordinary to His Majesty. Sloane Square, 
London, is named after him. See British 
Museum, 

Sloe, or Blackthorn {Prunus spinosa), a well- 
known deciduous shrub of the plum genus with 
spinose branches, and possessing a very hard, 
tough wood. It blossoms with white flowers in 
the early spring, and has a black, round, astrin- 
gent fruit which is used for preserves, and for 
dyeing black. The sloe abounds in Britain and 
most parts of Europe, and is from 8 to 15 feet 
high. There are two or three varieties, includ- 
ing double-flowered, variegated-leaved, and egg- 
shaped fruited forms. 

Sloop, a small vessel famished with one mast 
and a fixed bow-sprit. It is fore-and-aft rigged, 
and usually carries a main-sail, fore-sail (jib- 
shaped), a jib, and a gaff-sail. The sloop much 
resembles the cutter, but the latter's bow-sprit 
is not fixed. See Cufler. A slbop-o/-ttxir, in the 
British navy, was formerly a vessel, of whatever 
rig, between a corvette and a gunboat, carrying 
from ten to eighteen guns. 

Sloth, the name applied to two genera of 
edentate mammalia inhabiting South and Central 
America and forming the family Bradypodidse, 


This family is distinguished by the flat, short 
head, and by the elongated legs, fbrnished with 
powerful claws of compressed and curved shape. 
No incisor teeth exist, but simple molars are 
developed. The stomach is of somewhat complex 
nature. The fore-limbs are longer than the hind- 
limbs, and have a powerful muscular organiza- 
tion. The palms and soles of the feet are turned 
inwards, and the claws are bent inwards towards 
the soles, so that the sloth's movements on the 
ground are both awkward and painful; but in 
their natural habitat amid the trees, the curved 
and inwardly disposed claws and limbs are seen 


, ^ \ 



Two-toed Sloth {Cholaspus didactylus) 


to be admirably adapted for locomotion in their 
characteristic fashion, back downwards, through 
their native forests. Of the sloths the best-known 
species is the ai {Brady pus tridactyhis), which 
has three toes and is of a brownish-grey colour, 
with darker tints on the face and limbs. The 
fur is of very coarse character. The unau, or 
two-toed sloth {Choloepus didactylus), has an 
average length of about 2 feet, and its colour is 
a lighter grey than that of the ai. The tail in 
both species is either wanting, or at the most is 
of rudimentary character. Gigantic ground-sloths 
(Mylodon,' Scelidotherium, and Glossotherium) 
formerly inhabited South America. They per- 
sisted into the human period. 

Slou^, an urban district and market town 
of Buckinghamshire, England, a junction on the 
Great Western Railway. There are engineering- 
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works, &c., and town became notorious fbr 
the motor transport depot established there by 
H.M. Government during the European War. 
In 1920 it was sold to private buyers for about 
£7,000,000. Pop. (1921), 16,400. 

Slovak8% the name of a Slav people in Czecho- 
slovakia, Moravia, and in adjacent states. They 
are the descendants of the Slavs that settled on 
the south of the Carpathians, between the 
Danube and the Theiss, where they maintained 
themselves for centuries, and in the ninth cen- 
tury formed the nucleus of the Great Moravian 
Empire. After the battle of Presburg, in 907, 
the Slovaks gradually fell under the yoke of the 
Magyars. Their religion is Roman Catholic or 
Lutheran. They possess a number of beautiful 
popular songs written in their dialect, which is 
a branch of the western group of Slavonic lan- 
guages. The Slovaks number about 2,500,000. 

Slovenes, a Slav people inhabiting the old 
Austro-Hungarian lands of Styria, Carinthia, 
Carniola, and Gorizia, united since the European 
War with the South Slavs to form the kingdom 
of the Serbs, Croats, and Slovenes, or Yugo- 
slavia (q.v.). The Slovenes, often called Wends 
or Winds by the Germans, settled in these dis- 
tricts towards the end of the sixth century, 
having migrated there from Pannonia. Their land 
was incorporated under the name of the Windic 
March with the empire of Charlemagne. Out of 
this March were afterwards formed the Duchies 
of Styria, Carinthia, and Carniola, which fell to 
Germany and ultimately to Austria. Their dia- 
lects, belonging to the southern group of Slavonic 
languages, are closely allied to the Serbian. They 
number about 1,280,000, and are mostly Roman 
Catholics. 

Slow-match, a match made so as to burn 
very slowly. The commonest kind of slow-match 
is a piece of slightly twisted hemp rope dipped 
in a solution of saltpetre, sugar of lead, &c. 
Slow-matches are chiefly used to fire mines or 
blasts, the object of using them being to allow 
the person who fires them to escape to a safe 
distance before the explosion takes place. 

Slug, the name applied to several genera 
of gastropodous molluscs, included in the pui- 
monate (or Mung-bearing ’) order of the class, 
and resembling the land-snails, but mostly with- 
out an external shell. The typical slugs form 
the family Limacidse, and possess a rudimentary 
shell, internal in its nature, and generally con- 
cealed more or less completely by the mantle. 
The body is elongated, depressed, and attenuated 
backward, the head and tentacles retractile. The 
latter are four in number, the eyes being borne 
on the tips of the larger pair. Of the tj^-genus 
Limax there are several British species, including 
the great grey slug (L. maonmus) and the field- 
slug (Ir. agrtstis). The former, sometimes over 


6 inches long, is the largest British slug* Both 
are fond of dark, moist places, and are mostly 
vegetable-feeders. Other genera are Arion, 
including the common black slug (A. empire 
corum), which is sometimes found red and of 
other colours, and Testacella, represented by the 
little carnivorous Testacella haliotidea, which fieeds 



I, Common grey field>slug {Agriolimax agrestis). a, foot; 
b, mouth; c, breathing pore. 2, Shell of A. agrestu. 3 
Shells of TestaceUa haliotidea, 4, Tail end of TestaceUa 
showing shell, s* Shield and respiratory pore of Arion. 
6 and 7, Shield and respiratory pore of species of Limax. 
8, Eggs of Agriolimax agrestis. 

chiefly upon earth-worms, and is generally found 
in the loose soil of gardens. Sea-slugs (Doris, 
iEolis, &c.) belong to another order. 

Small Holdings are distinguished from aUot- 
merits by their greater size and by the circum- 
stance that they constitute the main source of 
livelihood of those who cultivate them. Small 
holdings may not exceed 50 acres in area, unless 
the annual value is less than £50. The Act of 
1892 empowered county councils to purchase 
land to sell or rent as small holdings. One-fifth 
of the purchase money was to be paid at the 
outset, and the rest by half-yearly instalments 
within fifty years. A fourth of the whole pur- 
chase money, however, might be secured by a 
perpetual rent charge. The Act was a failure. 
A considerable part of the Crown lands was 
offered for small holdings under an Act of 1906, 
and in 1908 a Small Holdings and Allotments 
Act came into operation, under which many 
such holdings have been allotted. It provided 
for similar holdings to those of the Act of 1892, 
gave county councils powers to acquire land 
compulsorily, and afforded tenants a right of 
compensation for improvements at their out- 
going. 

Smallpox, or Variola, is an acute disease. 
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highly contagious, and characterized by an erup« 
tion which, beginning as macules, passes through 
various stages to pustules and finally forms scalto. 
It is of world-wide distribution, and is found 
alike in temperate climates and in the tropics, 
where it has generally a higher mortality. All 
ages are susceptible, and the rarity of the 
disease in children is due to recent vaccination. 
Epidemics in temperate countries, as a rule, 
occur towards the end of the autumn or in 
early spring. A patient is contagious through- 
out the whole disease, but the infectivity is 
highest from the vesicular to the scabbing stage 
of the eruption. The incubation period is gener- 
ally about twelve days, and the onset is abrupt, 
with an attack of shivering, headache, and 
backache, with a rapid rise of temperature. 
The tongue is thickly fiirred, and there is com- 
plete loss of appetite, usually with constipation. 
In a short time the patient becomes seriously 
ill. Various prodromal rashes come out, but 
about the third day of the disease the typical 
eruption appears; at first as small red spots, 
rapidly becoming papules, which in about three 
days form vesicles. These later become pustules, 
till on the twelfth day of the disease the process 
of scabbing begins. The scabs are at first ad- 
herent, and later become detached, leaving a 
pigmented mark or scar. The depth of the 
scars left depends upon the degree of suppura- 
tion that has occurred, and, as a rule, this 
pitting is most marked on the face. All cases 
should be in special hospitals, on account of 
the risk of infection, and all persons engaged 
in nursing should be protected by recent vaccina- 
tion, also all the original contacts of the patient 
should be vaccinated. Treatment is directed to 
the relief of symptoms, as no drug has any 
effect on the course of the disease. At first 
soothing lotions should be applied to the skin 
to relieve the irritation, and later tinctiu*e of 
iodine, painted on daily, is the most successful 
means of lessening the pitting. In those coun- 
tries where vaccination has become established, 
the incidence of smallpox has been very much 
lowered, and in civilized countries outbreaks are 
now kept in check, though the two recent out- 
breaks in Great Britain, in Glasgow (1918-9) 
and in London (1922), have shown that many 
of the community were unvaccinated. 

Smalt, a combination of common glass with 
the protoxide of cobalt, which imparts a deep- 
blue tinge to the glass. When i^uced to an 
impalpable powder, it is employed in painting 
and printing upon earthenware, and to give a 
blue tint to writing-paper, linen, &c. It was 
discovered by a Bohemian glass-blower in the 
sixteenth century. 

Smaltine, a mineral arsenide of cobalt, iron, 
and nickel, tin-white and hard, crystallizing in 
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the cubic system. When nickel predominates 
over cobalt, the mineral is styled chhanthite, 

Smarag'dite, a green foliated or fibrous 
variety of hornblende. It colours the oma- 
mentid gabbro styled verde di Corsica. 

Smart, Christopher, British poet, bom in 
1722, died in 1771. He was educated at Pem- 
broke College, Cambridge. Smart devoted him- 
self to literary work, and, having settled in 
London, became intimate with Pope, Johnson, 
and Garrick. He died within the rules of the 
King^s Bench prison for debtors. His chief 
work was A Song to David (1763), written on 
the walls of a lunatic asylum, where he was 
temporarily confined. 

Smart, Sir George, musician, son of a music- 
seller in London, born in 1776, died in 1867. By 
industry and careful study he rose to be com- 
poser and organist to the Chapel-Royal, St. 
James’s, and directed the music at the corona- 
tions of William IV and Queen Victoria. He 
was knighted in 1811. He conducted the prin- 
cipal musical festivals, and was the first to 
introduce Mendelssohn’s oratorio St. Paul and 
Rossini’s Stabat Mater. Among his pupils were 
Madame Sontag and Jenny Lind. 

Smeaton, John, British engineer, born in 
1724, died in 1792. Educated for the Bar, he 
abandoned the legal profession for engineering. 
In 1758 he was elected a Fellow of the Royal 
Society, and was awarded the Copley medal in 
1759. In 1755 he was entrusted with the re- 
building of the Eddystone lighthouse, which was 
completed in Oct., 1759. It stood till 1882, when 
it was replaced by a new structure. Smeaton 
was subsequently employed on many works of 
great public utility, including the Forth and 
Clyde Canal. 

Smedley, Francis Edward, novelist, born 
1818, died 1864. He was a hopeless cripple 
from his infancy, and was unable to take active 
exercise of any kind. He was the author of 
Frank Fairlegh (1850), Lewis Arundel (1852), 
and Harry Coverdale^s Courtship (1854). 

Smell, the sense exercised in the perception 
of odours, through the functions of the olfactory 
nerves and their terminations. The sense is 
special in that the nerves devoted to the appre- 
ciation of odours exercise that function alone, 
and are not affected by any other kind of impres- 
sions; whilst again, no nerves are capable of 
receiving the particular impressions of odours 
but the olfactory filaments. The sense of smell 
is derived exclusively through those parts of the 
nasal cavities in which the olfactory nerves are 
distributed. (See Nose.) The matters of odour 
must in all cases be dissolved in the mucus of 
the mucous membrane before they can be im- 
mediately applied to or affect the olfactory nerve 
endings; thus for the perception of odours the 
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mucous membrane of the nasal cavity must be 
moist. In animals living in the air it is also 
requisite that the odorous matter should be 
transmitted in a current through the nostrils. 
This is effected by an inspiratory movement, 
the mouth being closed. The voluntary nature 
of the act of smelling is also thus exemplified, 
since by interrupting the respiration or breath- 
ing, the sense cannot be duly exercised. The 
delicacy of the sense of smell is most remarkable; 
it can discern the presence of bodies so minute 
as to be undiscoverable even by spectrum 
analysis; i o or^iobo ^ grain of musk can be dis- 
tinctly smelled. The olfactory nerves form the 
first pair of cranial nerves, or those given off 
directly from the brain as a centre. The facility 
with which different odours are perceived varies 
in different animals. Thus carnivorous mam- 
malia are more susceptible to the odours of other 
animals than are herbivorous forms; and the 
latter in their turn are more readily affected by 
the smell of plants. Although the sense of smell 
in man is less acute than that of many animals, 
yet his sphere of susceptibility to various odours 
is more uniform and extended. The influence 
of habit is very marked in the exercise of this 
sense, custom enabling the individual to inhale 
odours which at first might be distasteful or 
nauseous to him. 

Smelt, a small European fish, the Osmerus 
eperl&nusy allied to the salmon, inhabiting the salt 
water about the mouths of rivers. It is of a 
silvery-white colour, the head and body being 
semi-transparent, and is from 4 to 8 inches long. 
It inhabits fresh water from August to May, 
and after spawning returns to the sea. When 
first taken out of the water, smelts have a strong 
smell of cucumber. It is called also the Sperlings 
or sparling. The American smelt is the Osmerus 
viridescens, which inhabits the coasts of New 
England; but the name is given in America also 
to other fishes. The name of sand smelt is given 
to the Atherlna presbyter, a small fish allied to 
the mullets and climbing perches. It averages 
about 6 inches in length, and is of a pale-pink 
colour, with black spots on the head and back. 
This fish is most plentiful on the southern coasts 
of Britain, and is sought after chiefly for bedt, 
but also as a food-fish. 

Smethwick (smeth'ik), a manufacturing town 
(county and municipal borough) of Staffordshire, 
England, about 8 miles from Birmingham. It 
has extensive glass-works, chemical-works, engi- 
neering- and machine-works, foundries, rivet- and 
tube-works, safe-works, &c. Pop. 75,000. 

Smew (Mergellus aXbeUus), a swimming bird, 
found in winter on the coasts and in the ponds 
and lakes of Britain, and belonging to the mer- 
ganser subdivision of the duck family. The 
smew is of shy habits. It flies well, but has an 


awkward gait on land. Its average length is 
from 15 to 18 inches. The head, chin, neck, and 
under parts of the male are white; the back is 
black, the wings black and white; the back of 
the head bears a crest of elongated feathers. The 
plumage of the female is reddish brown mixed 
with grey tints. The smew is also called the 
white nun. It is not known to breed in Britain. 

Smila'ceae, a tribe of plants belonging to the 
nat. ord. Liliacese, sometimes regarded as a 
separate order. They are mostly climbing plants, 
with woody stems and small unisexual flowers. 
They are found in small quantities in most parts 
of the world except in Africa. The genus Smilax 
embraces the various species of sarsaparilla. 
The tubers of Smilax China and of Roaburghia 
vividifiora are used for food. 

Smiles, Samuel, British author, born in Scot- 
land in 1812, died in 1904. Educated for the 
medical profession, he practised for some years 
at Leeds, and became editor of The Leeds Times* 
In 1845 he became secretary to the Leeds and 
Thirsk Railway, and in 1854 to the South-Eastern 
Railway, from which he retired in 1806. His 
works chiefly deal with industrial enterprise, and 
include: Self-Help, Lives of the Engineers, Indus* 
trial Biography, Lives of Boulton and Watt, 
Character, and Thrift, 

Smith, Adam, British economist, bom 1723, 
died 1790. His father was controller of the cus- 
toms at Kirkcaldy. After leaving Kirkcaldy 
school he proceeded in 1737 to the University 
of Edinburgh, and to Balliol College, Oxford, 
in 1740. In 1751 he was appointed professor of 
logic at Glasgow, and in the next year professor 
of moral philosophy at the same university. His 
first publication, The Theory of Moral Sentiments, 
appeared in 1759, and was most favourably 
received. To this work he afterwards added an 
Essay on the Origin of Languages, In 1764 he 
attended the Duke of Buccleuch on his travels, 
and during a long stay in France became ac- 
quainted with Turgot, Necker, D’Alembert, and 
others. On his return to Scotland in 1766 he 
retired with his mother to Kirkcaldy, where, 
after ten years of close study, he wrote his 
celebrated Inquiry into the Nature and Causes of 
the Wealth of Nations, This work may be deemed 
the formal precursor of the modem science of 
economics. About two years later he obtained 
the lucrative post of commissioner of customs in 
Scotland. In 1787 he was chosen rector of 
Glasgow University. He was a man of much 
simplicity of character, and of a kind and be- 
nignant disposition. The Wealth of Nations has 
b^n translated into most European languages. 
— ^Bibliography: Lord Haldane, Life of Adam 
Smith; F. W. Hirst, Adam Smith; Walter Bage- 
hot. Biographical Studies; and article in Pal- 
grave’s Dictionary of Political Economy, 
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Smith, Albert, English writer, born 1816, died 
1860* He was originally a physician, but turned 
his attention to literature, and produced a number 
of humorous works, such as The Adventures of 
Mr, Ledbury, The Scattergood Family, Christopher 
Tadpole, The PotUeton Legacy, Ac. But his 
greatest success was achieved in his entertain- 
ments, his panorama of Mont Blanc being an 
especial favourite. 

Smith, Alexander, Scottish poet and essayist, 
bom 1880, died 1867. In 1852 he published his 
Life Drama, In 1854 he was appointed secretary 
to the University of Edinburgh, and the follow- 
ing year produced, in conjunction with Sydney 
Dobell, a volume of Sonnets on the War, This 
was followed in 1857 by his City Poems, to 
which succeeded his longest and best poetical 
work, Edwin of Deira (1861). In 1868 he pub- 
lished a collection of papers entitled Dreamihorp, 
which was succeeded by A Summer in Skye and 
Alfred Hagarfs Household. 

Smith, Frederick Edwin, first Earl of Birken- 
head, British lawyer and politician, was bom in 
1872 at Birkenhead. He was educated locally, 
and at Wadham College, Oxford, where he took 
a first class in jurispmdenoe, and was Vinerian 
law scholar and president of the Union. He 
was called to the Bar in 1899, became k.c. in 
1908, Solicitor-General in 1915, and Attorney- 
General in 1915, and was Lord Chancellor from 
1919 to 1922. He entered Parliament in 1906 
as Conservative member for the Walton division 
of Liverpool. In 1912 he was the right-hand 
man of Sir Edward (now Lord) Carson (q.v.) 
in organizing opposition in Ulster to the 
Home Rule BilL This did not prevent him 
from playing a prominent part in the negotia- 
tions with the Sinn Fein leaders which led 
to the signing of the ‘ Peace Treatv ’ in Dec., 
1921. 

Smith, George, British Assyriologist, bom 
1840, died 1876. In 1872 he made known his 
striking discovery of a series of tablets in the 
British Museum containing, amongst other re- 
cords, the Babylonian legend of the flood. 
This led to his making two expeditions to the 
site of Nineveh, resulting in the finding of 
inscriptions completing portions previously dis- 
covert Particulars of these journeys are 
recorded in his Assyrian Discoveries, published 
in 1875, and other results were contained in 
his Chaldean Account of Genesis (1876). In 
1876 he made another journey to ^e E^t for 
the purpose of continuing bis explorations, but 
died at Aleppo. He wrote, among other works, 
condse histories of As 83 rria and Babylon. 

Smith, Goldwin, British historical writer, 
bom 1828, died 1910. He was educated at 
Eton and Oxford, where he held the post of 
regius professor of history from 1858 to 1866. 


As a lecturer he attracted great attention both 
on account of his strongly democratic views and 
his striking originality. Having during the 
American Civil War strongly defended the cause 
of the North, he was at the close of the war 
invited to visit the United States to deliver a 
course of lectures, and his visit resulted in his 
accepting the professorship of history at Cornell 
University, New York. He resigned the appoint- 
ment in 1871, and was appointed member of 
the senate of the University of Toronto, where 
he resided for the rest of his life. Among his 
chief works are: Lectures on Modem History, 
The Empire, a series of letters; Speeches and 
Letters on the Bebellioni The United States; and 
The United Kingdom. 

Smith, Henry John Stephen, British mathe- 
matician, was born at Dublin in 1826, and died 
at Oxford in 1888. As a student at Oxford 
University he had a brilliant career, taking a 
double first, and winning the Ireland Scholar- 
ship. He became a mathematical lecturer at 
Balliol College in 1850, and in 1860 was elected 
to the Savilian chair of geometry. He became 
F.II.S. in 1861, was president of the mathematical 
section of the British Association in 1878, and 
was president of the London Mathematical 
Society from 1874 to 1876. In 1877 he was 
appointed the first chairman of the Meteoro- 
logical Council. Henry Smith was regarded by 
those who knew him as a man of unique ability. 
Jowett, Conington, Lord Bowen, and Huxley 
all spoke of him in terms which implied that 
they considered him the ablest man they knew. 
As a mathematician he wrote a good deal on 
geometry and on elliptic functions, but he is 
chiefly distinguished for his researches in the 
theory of numbers. His reports to the British 
Association on this subject, published in the 
years from 1859 to 1865, are masterpieces of 
their kind. By a strange oversight, one of the 
problems which he solved was chosen many 
years afterwards, in 1882, by the French Aca- 
demy of Sciences as the subject for the grand 
prize in mathematics. Smith’s collected mathe- 
matical papers have been published in two 
volumes, under the editorship of Dr. Glaisher. 

Smith, Horace and James, the joint-authors 
of the celebrated Rejected Addresses, were born, 
James in 1775, and Horace in 1779. In 1812 
the competition started by the management for 
the best poetical address to be read at the 
opening of Drury Lane Theatre, when rebuilt 
after the fire, suggested to the Smiths the idea 
of producing a collection of parodies of the 
most noted writers of the day, under the desig- 
nation of Rejected Addresses. It contains some 
oi the best parodies in English. The work was 
hmled with enthusiastic applause, and rapidly 
ran through numerous editions, Horace also 
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wrote several novels. James died in 1889, 
Horace in 1849. 

Smith, Sir James Edward, British botanist, 
born 1759, died 1828. He was a physician by 
profession. The Linnaean Society, of which he 
continued president till his death, was founded 
by him in conjunction with others in 1788. He 
was knighted in 1814. His principal works are; 
English Botany^ Flora Britannica, and The 
English Flora, 

Smith, John (commonly known as Captain 
John Smith), one of the founders of the English 
colony in Virginia, born in 1580, died in 1681. 
After many adventures as a soldier of fortune 
in Europe, Asia, and Africa, he joined in the 
project to colonize Virginia. The first expedi- 
tion, which left London in 1606, consisted of 
three ships and about 180 colonists and sailors. 
Dissensions broke out before they had reached 
their destination, and Smith was condemned to 
be hanged; but he escaped this fate, and became 
an active member of the colony. He made 
important geographical discoveries, obtained sup- 
plies from the natives, and was finally entrusted 
with the guidance of the colony. For a time he 
was a prisoner among the Indians, but was 
released at the intercession of Princess Poca- 
hontas (q.v.). In 1609 he was obliged to return 
to England. He subsequently visited the New 
England coast for the purpose of trade, and was 
taken prisoner by a French ship. He published: 
A True Relation of the Events connected with 
the Colonization of Virginia; Map of Virginia, 
with a Description of the Country; A Description 
of New England; and General History of Virginia. 
— Cf. A. G. Bradley, Captain John Smith. 

Smith, .Joseph, founder of Mormonism, was 
born in Vermont in 1805, and was killed at 
Carthage, Illinois, in 1844. See Mormonism. 

Smith, Sydney, British divine, bom in 1771, 
died in 1845. He was educated at Winchester 
College, and at New College, Oxford, where he 
took his degree of m.a. in 1796, becoming Fellow 
a few years afterwards. In 1797 he obtained 
the curacy of Netheravon, a village on Salisbury 
Plain, where he passed about two years. He 
then went to Edinburgh, continued there for 
five years, and was one of the founders, in 1802, 
of The Edinburgh Review, being also one of its 
most influential contributors. In 1804 he re- 
moved to London, and in 1806 he was presented 
to the living of Foston-le-Clay, in Yorkshire. 
In 1807 appeared anonymously his celebrated 
Letters of Peter Plymley, intended to further the 
cause of Catholic emancipation. His liberal 
views on pblitics excluded him for a long time 
from Church preferment; but in 1828 he was 
presented to the rectoiy of Combe Florey, in 
Somersetshire, and in 1881, during the ministry 
of Earl Grey, he became one of the canons of 


St. Paul’s, London, where he henceforth resided. 
A few years before his death a collected edition 
of his writings was published under his own 
supervision, including papers contributed to The 
Edinburgh Review, Sketches of Moral Philosophy, 
&c. — Cf. G. W. E. Russell, Sydney Smith (in 
English Men of Letters Series). 

Smith, William, the * father of English 
geology’, born in 1769, died in 1889. Acting 
successively as land surveyor, mining surveyor, 
and canal engineer, he was led to study geology. 
He became convinced that each stratum con- 
tained its own peculiar fossils, and might be 
discriminated by them, and in 1815 he was able 
to submit a complete coloured map of the 
strata of England and Wales to the Society 
of Arts. His fame as an original discoverer 
was now secure; but becoming involved in 
pecuniary difficulties, he was obliged to part 
with his geological collection to the British 
Museum. Subsequently a pension was granted 
to him by the Government. 

Smith, Sir William, British classical scholar, 
born 1818, died 1893. He edited the well-known 
series of Classical, Biblical, and Ecclesiastical 
Dictionaries, and wrote or edited many educa- 
tional books. From 1867 he was editor of The 
Quarterly Review. 

Smith, William Henry, British politician, son 
of W. H. Smith, bookseller, publisher, and news- 
agent, Strand, London, was born in 1825, died in 
1891. Educated at Tavistock, he became in due 
course a member of his father’s firm. In 1868 he 
contested Westminster in the Conservative in- 
terest for the second time, and was successful. 
He continued to sit for Westminster till 1885, 
when, after the Redistribution Bill, he was 
returned for the Strand, for which division he 
was member till his death. Smith was a member 
of the London School Board from 1870 to 1874, 
and subsequently held the following appoint- 
ments: Financial Secretary to the Treasury 
(1874-7), First Lord of the Admiralty (1877- 
80), and Secretary for War (1885). In 1886, on 
the resignation of Lord Randolph Churchill, he 
vacated the War Office, and assumed the leader- 
ship of the House of Commons as First Lord of 
the Treasury. 

Smith, William Robertson, British Biblical 
scholar, lx)m at Keig, Aberdeenshire, 1846, died 
1894. He was educated at the University of 
Aberdeen, subsequently spending some time at 
the New College, Edinburgh, and at the Univer- 
sities of Bonn and Gottingen. From 1868 to 1870 
he held the post of assistant professor of physics 
at Edinburgh. Appointed in 1870 professor of 
Hebrew in the Free Church College, Aberdeen, 
he was removed from the post by the General 
Assembly in 1881 on account of his critical views 
on the Old Testament. From 1881 Professor 
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Smith was connected with the editorship of the Smithsonian Institution, educational insti- 


Encyclopcedia Britannica, and after the death of 
Professor Baynes was editor-in-chief. He was a 
member of the Old Testament Revision Com- 
mittee, in 1879-^0 travelled in Arabia, in 1883 
became Lord Almoner’s professor of Arabic at 
Cambridge, in 1886 librarian of the university, 
and in 1889 professor of Arabic. He is the author, 
among other works, of The Old Testament in the 
Jewish Church, The Prophets of Israel and their 
Place in History to the Close of the 8th Century s.o.. 
Kinship and Marriage in Early Arabia, and 
Religion of the Semites, 

Smith, Sir William Sidney, British sailor, bom 
in 1764, died in 1840. He entered the navy at the 
age of twelve, received his lieutenancy at sixteen, 
and when nineteen was created post-captain. 
Cruising with a small flotilla against the French, 
he was made prisoner in an attempt to cut out 
a vessel at Havre, and was detained for two years, 
when he escaped and was posted to the Tiger, He 
served in Syria, and in Egypt against Bonaparte, 
and was wounded at the battle of Alexandria. 
In 1802 he entered Parliament as member for 
Rochester. He was created rear-admiral of the 
blue in 1805, and in 1806 was in action against 
the French off the coast of Naples. In 1807 
he accompanied Admiral Duckworth to the Dar- 
danelles, where he distinguished himself by the 
destruction of a Turkish squadron. 

Smith-Dorrien, Sir Horace Lockwood, Bri- 
tish soldier, born in 1858. After passing through 
Harrow and Sandhurst he joined the Sherwood 
Foresters (Notts and Derby) in 1876, and served 
through the Zulu War (1879), Sudan and Egypt 
(1882-6), and Chitral and Tirah (1897-8) cam- 
paigns. In 1899 he went to South Africa, and 
became major-general. Subsequent to the ap- 
pointments of adjutant-general in India (1901-8) 
and the command of the Quetta Division 
(1903-7) he was knighted (1904), and held suc- 
cessively the Aldershot (1907-12) and Southern 
(1912-4) commands, becoming general in 1912. 
On the outbreak of the European War he suc- 
ceeded Sir James Grierson in command of the 
2nd Corps, fought the battle of Le Cateau, and 
was eventually posted to East Africa in com- 
mand, but was compelled to return owing to ill- 
health. He became Governor of Gibraltar in 1918. 

Smithfleld, a district of London. In ancient 
times it was outside the old city walls, and before 
the days of Tyburn was the place of public execu- 
tions. In the time of religious intolerance it 
obtained an evil repute for its burnings in the 
name of religion. Bartholomew Fair, so often 
mentioned in our literature, was held at Smith- 
field. A cattle market was held here as far back 
as 1150. On the site of the old market there is a 
central meat market, a poultry and provision 
market, and a vegetable and fish market. 


tution in Washington, organized by Act of Con- 
gress in 1846 to carry into effect the provisions 
of the will of James Smithson, the founder, a 
natural son of the Duke of Northumberland 
(1765-1829). Smithson left his property (worth 
£120,000) to his nephew, with the condition that 
if the latter died without issue the property was 
to go to the United States to found an establish- 
ment for the increase and diffusion of knowledge. 
In 1885 the nephew died childless, and in 1838 
the sum of 515,169 dollars was paid to the 
Treasury of the United States. In 1846 the 
interest on this sum (the principal itself was to 
remain untouched) was applied to the erection 
of a suitable building, with apartments for the 
reception and arrangement of objects of natural 
history, including a geological and mineralogical 
cabinet, a chemical laboratory, a library, a gal- 
lery of art, and the necessary lecture-rooms. The 
fiinds have since been increased and the scope oi 
the institution enlarged. It gives much support 
to scientific research and the publication of works 
too costly for private enterprise. Several series 
of publications are issued, including Coniribu* 
Hons to Knowledge, Miscellaneous Collections, and 
Annual Reports, The building contains the 
National Museum, which is, however, wholly 
maintained by the Government. The institution 
is administered by regents, composed of the 
Chief Justice of the United States, three members 
of the Senate, and three of the House of Repre- 
sentatives, with six other persons, not members 
of Congress. The President, Vice-President, and 
members of the Cabinet for the time being have 
the position of governors or visitors of the institu- 
tion, the President being ex offieio at the head. 
— Cf. G. B. Goode, The Smithsonian Institution, 

Smithsonite, a common white ore of zinc, con- 
sisting of the carbonate, and often styled calamine 
by English writers. It usually occurs massive, 
and is often an alteration-product of limestone. 

Smith’s Prizes, in the University of Cam- 
bridge, are awarded annually for the best essays 
on any subject of mathematics or natural philo- 
sophy. Candidates must be bachelors of arts, 
and twelve to fourteen terms must have elapsed 
since they commenced residence. The two prizes 
are of the value of about £23 each, and were 
founded by Robert Smith (1689-1768), who was 
Plumian professor of astronomy and afterwards 
master of Trinity College. Among winners of the 
prizes who afterwards became eminent mathe- 
maticians or ph 3 rsicists may be mentioned: Stokes, 
Cayley, Adams, Lord Kelvin, Tait, Clerk Maxwell, 
Lord Rayleigh, Hill, Larmor, and Forsyth. 

Smoke-plaiit, a beautiful deciduous South 
European shrub, Rhus cotinus, nat. ord. Anacar- 
diaceee, yielding the yellow dyewood called young 
fustic, and used also in tanning. 
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SMOKE PREVENTION 

Smoke Preventton. One of the greatest 
problems confronting our town authorities is 
the preservation of a comparatively clean 
atmosphere. If all IHiel were burned under 
conditions in which the full heat value could 
be developed, the atmosphere in densely popu- 
lated districts and industrial areas would be 
kept quite clean. Those who speak and write 
on this subject may be divided into two groups, 
the one crediting the major part of the trouble 
to domestic-ftiel users, and the other blaming 
the owners of large works. It must always be 
remembered that many who make themselves 
heard on this subject may have an axe to grind. 
They have often an interest in advocating the 
use of gas fires and electric heaters. To those 
who have much to do with test-work in con- 
nection with combustion, there seems little 
doubt that if reasonable care were taken in 
the stoking operations of industrial steam plant, 
much of the trouble could be done away with. 
When works managers do not take the trouble 
to save our national fuel resources by ensuring 
that complete combustion is maintained in their 
boiler furnaces, they should be compelled to do 
so to preserve the health of the people who live 
in the neighbourhood of their factories, but the 
framing of suitable legislation is very difficult. 

Fog consists of minute bituminous balloons 
filled with unburnt hydrocarbons from the fuel. 
These rise in the atmosphere, but are brought 
down again with water vapour when there is 
a low atmospheric temperature. 

The production of gas from coal by carboniza- 
tion and its use in boiler furnaces, combined 
with the use of the residual solid fuel in domestic 
fires, may make the preservation of a clean 
atmosphere a more simple task. See Low-tem- 
perature Carbonization. 

Smolenskiy a government of Central Russia; 
area, 21,624 sq. miles; pop. 2,200,000. 

Smolensk, a city of Russia, capital of the 
government of Smolensk, on the Dnieper. Manu- 
factures include linen, leather, hats, carpets, and 
soap; and trade is chiefly in com and hemp. 
Smolensk was a place of importance as early 
as the ninth century, and was partly burned 
by the French in 1812. Pop. 76,000. 

Smollett, Tobias George, British novelist, 
was born near Bonhill, Dumbartonshire, in 1721, 
and died near Leghorn on 17th Sept., 1771. 
He came of a family which had long been in- 
fluential in Dumbartonshire; his grandfather. 
Sir James, was laird of Bonhill, and had been 
knighted by William III in 1698. His father, 
a younger son who had married imprudently, 
died when the future novelist was two years of 
age. Smollett was educated at Dumbarton 
School, and proceeded thence to Glasgow Uni- 
versity in 1786, being at the same time appren- 


ticed to Dr. John Gordon, a well-known surgeon. 
At the age of eighteen he wrote a tragedy en- 
titled The Regicide, w^hich was based upon 
Buchanan's account of the death of James I 
of Scotland. The ill-success of this tragedy, 
though fully deserved, did much towards per- 
manently embittering Smollett. In 1739 he 
proceeded to London, and failed to interest 
Lyttelton, Fielding's patron, in his work. He 
avenged himself eight years later in character- 
istic fashion by writing his heartless Burlesque 
Ode on the Death of a Grandmother to parody 
Lyttelton’s Monody to the memory of his wife. 
In despair of attaining literary success, Smollett 
secured the post of surgeon’s mate on board 
H.M.S. Cumberland, and took part in the ill- 
fated siege of Cartagena in 1741. When the 
fleet raised the siege and went to Jamaica, 
Smollett accompanied it, and there fell in love 
with the daughter of a planter, Nancy Lascelles, 
whom he married in 1747. He removed his 
name from the navy books in 1744, and set up 
as a surgeon in Downing Street, but failed to 
secure a large practice. 

In 1746 Smollett wrote the most famous of 
his poems. The Tears of Scotland, a lament for 
Culloden. His earliest publication, Advice, a 
Satire, which has some of Juvenal’s repellent 
qualities without any of Juvenal’s power, ap- 
peared in the same year. Its sequel, Reproof, 
a Satire, appeared in 1747. In the next year, 
1748, Smollett published his first great novel. 
The Adventures of Roderick Random, Fielding 
had published Joseph Andrews in 1742, and 
Lady Mary Wortley Montagu attributed Roderick 
Random to him. A French version which ap- 
peared in 1761 was described as “ de I’anglais 
de M. Fielding ”. Like many first novels, 
Roderick Random is the freshest of its author’s 
works. It is largely, though not wholly, auto- 
biographical. It is especially excellent in its 
delineation of the British tar. The book owes 
something to Swift, Defoe, and Fielding, but 
very much more to Le Sage. The success of 
this work encouraged Smollett to publish his 
unfortunate tragedy in 1748, and to write 
another picaresque novel. The Adventures of 
Peregrine Pickle, published 1751. Before writing 
Peregrine Pickle Smollett went to France with 
his future biographer, Dr. Moore (author of 
Zeluco and father of Sir John Moore of Corufia), 
in order to collect material. Amongst other 
specimens of oddity he collected Mark Akenside, 
to whom he has given an undesirable kind of 
immortality — an immortality which The Pleasures 
of Imagination has failed to confer. Peregrine 
Pickle is even more loosely constructed than its 
predecessor; it is full of cynical asperities and 
personalities (some of which were removed in 
the second edition), and it contains many inter- 
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polations, of which the most inihmous is chap. 
Ixxxi, Memoifs of a Lady of Quality. These 
Memoirs were a chronique scandaleuse, written 
by Fanny» Viscountess Vane (1718-88), who 
paid Smollett handsomely to publish this account 
of her own shame, which is not even interesting. 
Had she lived a hundred and seventy years later, 
she would probablyp instead of paying for pub- 
lication, have been paid many thousands of 
pounds for the copyright of her Memoirs. In 
spite of its disadvantages. Peregrine Pickle is a 
great novel, and in the death scene of Commo- 
dore Trunnion, Smollett displays his talent at its 
very best. 

Smollett did not yet despair of earning a 
living by medicine. He took the degree of 
M.D. at Marischal College, Aberdeen, in June, 
.1750, and attempted to set up a practice in 
Bath. In 1752 he published An Essay on the 
External use of Water, in which he endeavoured 
to prove (an action not unlike that of Dr. 
Stockmann in An Enemy of the People) that 
the mineral water of Bath had little advantage 
over ordinary water. After this he abandoned 
all hope of earning a livelihood by any means 
other than literature. His third novel, The 
Adoentures of Ferdinand Count Fathom, appeared 
in 1753. It is a sordid and squalid book, revolting 
as a whole, but extremely powerful in parts. Its 
description of the robbers' hut in the forest has 
been often imitated but never excelled. Fer- 
dinand Count Fathom owed its conception to 
Fielding's Jonathan Wild, but it is greatly 
inferior to its prototype. 

Smollett now commenced the arduous career 
of a universal provider of literature. He trans- 
lated Don Quixote (1755), and was accused of 
having made an unfair use of Jervas's version. 
He edited The Critical Review; The British 
Magazine (1760); and The Briton, a weekly paper, 
price 2Jd., which ran from May, 1762, to Feb., 
1768, when it was put out of action by Wilkes’s 
The North Briton. To The British Magazine he 
contributed a serial, The Adoentures of Sir 
Launcelot Greaves, the least interesting of all 
his writings. It maladroitly transplants Don 
Quixote into eighteenth-century England. In 
1758 Smollett published his Complete History of 
England, from the descent of Julius Ccesar to the 
Treaty of AixAa-Chapelle, 1748, which he wrote 
at the rate of about a century a month. A 
continuation followed in five volumes (1762-5). 
His History is readable, and no more inaccurate 
than was to be expected of work produced under 
such conditions. It remained for many years 
a standard book. He also compiled A Com- 
pendium of Authentic and Entertaining Voyages 
(1706) and The Present State of all Nations 
(1768), edited a translation of the works of 
Voltaire in twenty-five volumes (1761), and had 
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some share in a translation of Gil Bias. In 
1757 Garrick produced, at Drury Lane, Smol- 
lett's comedy The Reprisals or the Tars of Old 
England, a piece of most ungracious fooling 
dirked against the French navy. All these 
works were undertaken frankly to make money, 
and none contains any of Smollett’s character- 
istic touches, though all show signs of his literary 
ability and fluency. 

In 1768 Elizabeth, Smollett’s only child, died 
at the age of fifteen. Smollett was never the 
same man again. He went abroad with his wife 
for two years, staying most of the time at Nice, 
and in 1766 published his Travels through France 
and Italy, a book which displays Smollett’s acer- 
bity no less than his ability. He visited Scotland 
in 1766; in 1768 he published his political satire. 
The History and Adventures of an Atom, a power- 
fill but coarse Rabelaisian work. In 1769 Smol- 
lett's health broke down completely, and he left 
England finally, and settled near Leghorn, where 
he died. During the last year of his life he wrote 
the greatest of his novels. The Expedition of 
Humphry Clinker (1771). This is as easily Smol- 
lett's masterpiece as Tom Jones is Fielding’s, 
and is in many ways the second greatest of 
eighteenth-century novels. The rough places of 
Smollett’s nature have been made smooth, and 
his genius is at its best. Bramble, Mrs. Tabitha, 
and Lismahago are the best portraits in all his 
gallery. Humphry Clinker is a remarkable 
example of fresh and vigorous work produced at 
the close of an unhappy life. 

It is impossible to avoid comparing Smollett 
with Fielding, to the disadvantage of the former. 
Fielding was an observer of the characters of 
human life, Smollett a describer of its various 
eccentricities. Fielding excelled, especially in his 
masterpiece, at constructing plots; Smollett’s 
novels owe what little unity they have to the 
fact that they deal with the adventures of one 
man, and, as Aristotle says {Poetics, viii), “ Unity 
of plot does not, as some persons think, consist 
in the unity of the hero ”, Above all, Fielding 
was a man of wise tolerance and sanity, while 
Smollett was imprudent, querulous, and prone 
to anger. But when all is said and done, Smollett 
is supremely great. His most noticeable feature 
is the prodigality of his wit; he sows humorous 
incidents with the whole sack. He is easier to 
imitate than his great contemporary, and has had 
many distinguished pupils, of whom the greatest 
is Dickens. His works have been ransacked for 
comic material firom the time they first appeared 
until the present day. Some of his humour is 
somewhat«elementary, and appeals most to those 
who 

** find huge wealth in one pound one. 

Vast wit in broken noses **, 

but much of it is mellow and profound, and has 
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increased the gaiety of nations, as it is appre- 
ciated on the Continent as much as in Great 
Britain. Both in style and vocabulary Smollett 
is more modem than Fielding; and in two 
respects he seems to have been a pioneer of 
modern literary methods. He travelled to collect 
material, and he published a tale in a serial form. 
— ^Bibuoqraphy; R. Chambers, Smollett: his 
Life and a Selection from his Writings; D. Hannay, 
Life of Tobias George SimlUtt; O. Smeaton, 
Tobias Smollett; Sir Walter Raleigh, The English 
Novel; W. M. Thackeray, The English Humourists 
of the Eighteenth Century; W. Hazlitt, Lectures 
on the English Comic Writers, 

Smuggling. Legislation against smuggling 
dates back to the fourteenth century, the penalties 
being made more stringent as the customs duties 
were increased and smuggling thereby made more 
profitable. The principal statutes now are The 
Customs Laws Consolidation Act, 1876, and The 
Customs and Inland Revenue Acts, 1879 and 
1881. Vessels engaged in smuggling goods are to 
be forfeited and the owners and masters sub- 
jected to a fine not exceeding £500 each. Any 
person guilty of fraudulent evasion of customs 
duties is liable to a penalty of £100 or treble the 
value of the goods and duty. Customs officers 
have the right to search suspected smugglers. It 
is an offence to destroy any goods to prevent 
their seizure, to rescue or attempt to rescue goods 
which have been seized or persons who have been 
apprehended, to obstruct an officer in his duty, 
to assemble to the number of three persons to 
run goods, &c. A person upon whose premises 
smuggled goods have been found is not liable to 
a penalty unless he knew that the goods were 
there and were contraband. 

Smut, a destructive disease of com, in which 
the grain is converted into a black, soot-like 
powder. It is caused by parasitic fungi of the 
genus Ustilago, there being species peculiar to 
each kind of cereal. Grain from a badly infected 
field should not be used for seed, nor should 
smutted grain be thrown on to a manure-heap, 
as the fungus multiplies very rapidly in organic 
solutions. Soaking the seed-grain in weak copper 
sulphate solution, or scalding it with hot water 
(about 180® F.), also helps to keep dowfi the 
disease. See Ustilagineoe, 

Smuts, Jan Christian, South African states- 
man and soldier, bora 1870. He was educated at 
Stellenbosch and Cambridge, entered the law 
(1895), was appointed State Attorney of the 
Transvaal by Kruger (1898), and took part in 
the South African War (1899-1902), rising to 
the rank of general, and becoming a recognized 
Boer leader. He was the right-hand man of 
General Botha during the latter’s administration 
of the Transvaal and of the Union of South 
Africa, and became famous as an administrator. 


On the outbreak of the European War he 
organized the forces of the Union, crushed the 
rebellion of 1914, and succeeded Smith-Dorrien 
in conunand of the German East Africa theatre 
(Feb., 1916). By the end of the year he had 
completely broken the German resistance and 
smashed their military organization. He was 
summoned to the Imperial War Cabinet, and, 
with Botha, he represented South Africa at the 
Paris Peace Conference. Botha’s death opened 
to him the premiership of the Union, and he 
assumed office in Sept., 1919, and subsequently 
formed the South African party, who supported 
Union membership of the British Common- 
wealth, as opposed to Herzog’s ideal of an inde- 
pendent republic. 

Smyrna, a seaport, and the chief commercial 
town of Asia Minor, on the Gulf of Smyrna; the 
terminus of the Smyraa-Aidin and Smyrna- 
Kassaba railways. In its geographic situation 
Smyrna possesses a valuable asset, and to this 
was, and will be due, the peculiarly cosmopolitan 
organization of business life within the city. 
Before the European War 140,000 Greek Chris- 
tians, all subjects of Turkey, comprised about 
half the population, and trade was mainly in 
their hands. Smyrna produces practically 
nothing; her prosperity is founded upon trade; 
but the progress of this trade has largely been 
due to the labours of the Turks of the interior, 
who furnish all the produce, and not to the 
Greeks, who buy and sell it. The chief exports 
are dried fruits (figs, raisins, and currants), grain, 
valonia, olive-oil, tobacco, opium, wool, liquorice- 
root, skins, raw cotton, and emery. In addition 
to its work as a port for the hinterland, Smyrna 
is also the bazaar of the adjacent islands, and 
the port is well-served by foreign steamships. 
Most European business houses are British. Pop. 
400,000. 

Smyrna is an ancient city whose ultimate 
origin is lost in antiquity, but it had been aban- 
doned for about 400 years anterior to its restora- 
tion by Alexander the Great. It is the reputed 
birth-place of Homer (q.v. ), Christianity was early 
introduced, and the city was one of the Seven 
Churches referred to by St. John in Revelation 
(ii, 8-11). As a coastal city it was exposed to 
^1 the vicissitudes of the Byzantine Empire in 
its wars with Saracens, Crusaders, Genoese, and 
Turks; and it successively fell to Seljuks and 
Timour (1402), and eventually (1419) to the 
Osmanlis, in whose possession it remained until 
15th May, 1919, when the Greeks occupied the 
city and the adjacent countryside. The vic- 
torious arms of Mustafa Kemal’s Nationalist 
armies, however, combined with disorganization 
and corruption in the Greek forces, permitted of 
the reoccupation of the city by the Turks 
(1922), during which many of the principal 
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buildings were given to the flames. See Turkey 
(History), 

Snail, a slimy, slow-creeping, air-breathing 
gastropod mollusc belonging to the genus Helix 
of Linnaeus, now raised into the family Helicidae, 
and differing ffx)m the slugs (Limacidae) chiefly 
in having a spiral shell. The head is furnished 



X, Large Garden Snail {Helix aspenaV. a. Shell; 
b. Mouth; c and d, Tentacles; /^oot. 2, Young Snail. 
3, Part of Radula, enlarged. 4, Teeth further enlarged. 


with four retractile horns or tentacles; and on 
the superior pair, at the extremity, the eyes are 
placed. The sexes are united in the same indi- 
vidual, but the union of two such hermaphrodite 
individuals is necessary for fertilization. The 
common garden snail (Helix aspersa) is the 
most familiar species of the typical genus. The 
mischief done by it to garden produce on which 
it feeds is very extensive. Nearly equally well 
known is the Roman or edible snail (H, ponuUia)^ 
largely found in France (* escargot ’), and culti- 
vated there and elsewhere for food purposes. 

Snake. See Serpents, 

Snake- eel, a popular name of fishes belong- 
ing to the genus Ophichthys, included with true 
eels in the family Mursenidse. The tail tapers 
to a point like that of a snake. They are natives 
of warm seas. 

Snake- stone, a popular name of the fossils 
called Ammonites. The name is also given to 
certain small rounded pieces of stone, or other 
hard substance, popularly believed to be effi- 
cacious in curing snake-bites. 

Snake- wood, the wood of the Strychnos 
colubrlna, nat. ord. Loganiacese, a tree growing 
in India, Java, and other parts of the East, 
having a bitter taste, and supposed to be a 
certain remedy for the bite of the hooded ser- 
pent. Also the Demerara letter-wood (Brosi- 
mum Aubletii)^ a tree of the nat. ord. Moracee. 
It has this name from the heart-wood being 
mottled with irregularly shaped dark spots. 
The timber is excessively hard. 

Snapping-turtle, a species of freshwater 
tortoise belonging to the genus Chelydra (C, 
serpentina)^ common to all parts of the United 
States. It feeds on small animals, is bold and 


fierce, and is so named from its propensity to 
snap at everything within its reach. Another 
tortoise (Macroclemmys temminchi) of similar 
habits, but larger (sometimes weighing 100 lb.), 
receives the same name, and is also known as 
the alligator turtle. 

Sneeze- wood, a South African tree (Ptoro- 
(eyUm utile), nat. ord. Sapindacese, yielding a 
solid, strong, durable timber rivalling mahogany 
in beauty. Its dust causes sneezing, so that it 
is troublesome to work. 

Sneezing is a reflex action of the respiratory 
organs, usually brought on by some irritation to 
the nasal mucous membrane. There is first a 
deep inspiration followed by an expiration, 
which, instead of being easy and uninterrupted 
as in normal breathing, is obstructed, and the 
blast of air on escaping ^m the lungs is directed, 
by an instinctive contraction of the pillars of the 
fauces and lowering of the soft palate, chiefly 
through the nose in an attempt to expel the 
cause of the irritation. 

Snipe, the English name for those plover-like 
birds which form the genus Gallinago. The 
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common snipe (G, cceksHs) is a beautifully 
marked bird, about 10 or 11 inches long. It 
is plentifiil in most parts of Britain, and fre- 
quents marshy or moist grounds. It feeds on 
worms, insects, and small molluscs. It is re* 
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markable for the length of its bill, its peculiar 
bleating cry, pjid ^e drumming-like noise it 
makes in summc^:. The jack snipe (G. gaUinUla) 
closely resembles the common snipe in its general 
habits and appearance, but is seldom seen in 
Britain except in the winter. In North America 
there are several species of snipe, Wilson’s snipe 
(G. wilaoni or delicata) being one of the chief. 
Other species are native to Africa, Asia, and 
South America. The name of sea snipe is some- 
times given to the dunlin, whilst the name 
summer snipe is applied to the conunon sand- 
piper. 

Snipe -fish. See BelUnvs-flah, 

Snipers and Sniping. In its modem sense 
the word * sniping ’ is used to distinguish the 
individual rifle-fire of a highly trained specialist 
working by himself from the independent fire of 
small bodies of men (fire-units; see Musketry) 
directed and controlled by fire-unit commanders. 
Snipers are essential in modern warfare, and 
during the trench-war phase of the European 
War the Germans brought sniping to a fine art, 
and inflicted many casualties on opposing troops. 
In modern warfare superiority of fire is all- 
important, and in obtaining this the sniper 
plays a great part, for, if well posted and con- 
cealed, he can prevent the enemy from showing 
a head over the parapet to fire or observe, and 
any visible movement becomes impossible. More- 
over, one sniper can knock out loopholes and 
prevent them being rebuilt, can destroy peri- 
scopes, and can harass the enemy in a variety 
of ways. The sniper must necessarily be a first- 
class marksman; he is usually provided with a 
telescopic sight for his rifle, and should always 
have field-glasses. Besides the ordinary tele- 
scopic sight, a periscope arrangement is also 
used, enabling the sniper skilled in its use to 
fire in comparative safety from behind a parapet. 
These contrivances are very accurate. The work 
of a sniper is very trying to the nerves, and men 
selected for duty as such must be trained in 
many details, among which are: (1) observation 
and direction of aim; (2) use of the periscope, 
the telescope, and of field-glasses; (8) accurate 
judging of distance; (4) selection of suitable 
points from which to fire and observe; and (5) 
building and concealment of snipers’ posts. 

Snorri Sturluson, an Icelandic poet and 
historian, born in 1178, died in 1241. Tracing 
his descent from the kings of Norway, he early 
turned his attention to the history of their 
•doings, and made a collection of sagas entitled 
The Heimskringla (The Ring of the World), in 
which are interspersed songs of his own com- 
posing. It contains a record of the Norwegian 
kings from the earliest time to the death of 
Magnus Erlingsson (1177), and was first printed 
in 1697. It has been translated into several 
VOL. X. 


languages. Snorri became chief judge of Ice- 
land, but his ambitious and intriguing 
led to his assassination. Snorri’s name is 
connected with the prose Edda (q.v.). 

Snow is formed by the aqueous vapour of the 
atmosphere being condensed at a temperature 
below 32® F., and thereby passing directly into 
the solid form. Snow-flakes are of crystalline 
structure, and are very variable in size. If the 
temperature is as low as 10° below zero F., the 
snow may fall in single crystals. At higher tem- 
peratures the crystals combine to form flakes, 
which are in general larger if there is wind and 
also the more nearly the temperature approaches 
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Snow-crystals 


to 32° F. Snow-crystals present patterns of 
exquisite beauty. They are always of a hex- 
agonal build, being modifications of a six-rayed 
star, the rays forming angles of 60°. The two 
main classes are the columnar^ where the central 
feature is an elongated or column-like structure, 
and tabular^ or flat-shaped. Sub-classes have 
been distinguished as lamellar, spicular, pyra- 
midal, and fern-stellar. The number of modi- 
fications and combinations is practically end- 
less. Generally there is imiformity among the 
flakes falling in the same shower. The hypo- 
thetical line above which the earth remains 
snow-covered all the year is called the snow- 
line. At the Arctic Circle it is at about sea-level. 
On the equator perpetual snow is found only at 
about 16,000 feet, as on the summits of the 
Andes, and on Kilimanjaro in Tanganyika. In 
Great Britain it is scarcely reached by the highest 
mountain, Ben Nevis. The height depends 
largely upon the amount of snowfall. Thus 
on the northern side of the Himalaya it is 
about 18,000 feet, but on the southern about 
2000 feet lower, due to the heavy deposition by 
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the south-western monsoon. Snow scansely ever 
falls at the sea-level below lat. 80°, and rarely 
below 40°. Beyond 40° it is common on the 
higher grounds, and still farther it is general at 
all levels in winter. A heavy fall occurred in 
Canton in 1886, where it is practically unknown. 
In Feb., 1020, there was a snowfall to the depth 
of 80 inches in Jerusalem. This was the heaviest 
since 1880. 

The water equivalent of freshly fallen snow is 
about one-tenth or one-twelfth of its bulk, so 
that it is said that 1 foot depth of snow is equi- 
valent to 1 inch of rain. Besides disappearing 
through melting and evaporation, snow is re- 
moved from the higher grounds by descent in 
the solid form under the action of gravity, in 
some cases rapidly and with destructive effects 
in the avalanche, in others through 
the gradual conversion of the piled- 
up snows into ice, which descends 
in the form of glaciers, or rivers of 
ice. Owing to the large amount of 
air contained in a mass of fallen 
snow, it is a very bad conductor of 
heat, and therefore forms a protec- 
tive covering to vegetation against 
extremely severe frosts. Soil and 
plants under a few inches of snow 
have been found soft and uninjured, 
when bare ground adjacent was 
frozen to a depth of 18 inches. 

Snowball Tree, the garden 
variety of the Viburnum OpiUus 
(nat. ord. Caprifoliacese) or guelder 
rose (q.v.). 

Snowberry, the popular name of tropical 
American shrubs of the genus Chiococca, nat. 
ord. Hubiaceae, sub-order Cinchoneae. The fruit 
consists of snow-white berries. Also, and in Eng- 
land more usually, applied to Symphoricarpus 
racemdsus, a bushy shrub of the woodbine family, 
a native of North America, bearing white berries. 

Snow-bird, a popular name applied to several 
species of birds, such as the Montifringilla nivdlis 
of Europe, the FringiUa hiemalis of America, and 
the snow-bunting. 

Snow-bunting, the popular name of Plectith 
phenaa; m*udh*s, a gregarious perching bird belong- 
ing to the finch family, a native of the Arctic 
regions. In winter it visits Britain and other 
temperate regions, and is supposed to be the 
harbinger of severe weather. It sings very sweetly, 
and does not perch, but runs about like the lark. 
Called also Snow-fleck. 

Snowdon, a mountain of Carnarvonshire, 
North Wales, with five distinct peaks. It attains 
its greatest height in Snowdon (Y Wyddfa) 
proper — 8560 feet — the highest point south 
of the Tweed, which may be reached by the 
Snowdon Railway from Ltoberis* 


Snowdrop, a well-known garden plant of the 
genus Galanthus, the O. nivalis, nat. ord. Amaryl- 
lidaceae. It bears solitaiy, drooping, and graoefrd 
white flowers, which appear in February. It is 
naturalized in Britain, and found in woods, 
orchards, meadows, pastures, Ac. 

Snowdrop Tree {HaUsia ietrapUhra and H. 
diptira)f a name of ornamental trees of the 
southern United States with flowers like snow- 
drops, belonging to the styrax family. 

Snow-goose {Chen hyperboreus), a species of 
goose inhabiting the Arctic regions. Its flesh is 
esteemed excellent. 

Snow-line. See Snow. 

Snow-plough, a device used for the removal 
of the snow deposits on highways and railroad 
tracks. There is a difference in these two uses. 


as it is not always necessary to remove snow 
down to the actual road-level on a road, whereas 
for railway working not only must the snow be 
removed from above the rails, but the space 
beside the rails must be cleared away to allow 
the passage of the flanges of the wheels. 

Scrapers drawn by horses may serve for the 
removal of loose snow on a road, but where heavy 
snow is encountered they are apt to rise. An 
adjustable plough-blade of about 10 feet length 
and 1 foot height, set at an angle of about 45° to 
the length of the motor-truck on which it is 
mounted, has proved an effective implement. 

Where railways have to be constructed through 
countries where heavy falls of snow are to be 
expected, artifices such as running the lines on 
embankments rather than on the level in bad 
places are sometimes resorted to, and the erection 
of snow fences and sheds is also employed as a 
defensive measure. Wing ploughs or rotary 
ploughs, followed on the same truck by cutters 
for clearing the flangeways, are commonly used 
on railways. The rotary plough has a large 
wheel, 10 to 12 feet in diameter, on which blades 
are fitted to cut into the snow-banks. The snow 



Single-ended Snow-plough. North-Eastern Railway 
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that is cut from the bank must be thrown clear 
of the track, and consequently a high velocity 
must be imparted to it. A part of the equip- 
ment that is very useful is a steam hose to thaw 
out the wheel when it gets frozen up in the snow- 
bank. 

Snuff, a powdered preparation of tobacco 
inhaled through the nose. It is made by grind- 
ing, in mortars or mills, the chopped leaves and 
stalks of tobacco in which fermentation has been 
induced by moisture and warmth. The tobacco 
is well dried previous to grinding, and this is 
carried sometimes so far as to give to the snuff 
the peculiar flavour of the high-dried snuffs, 
such as the Irish, Welsh, and Scotch. Some 
varieties, as the rappees, are moist. The admix- 
ture of different flavouring agents and delicate 
scents has given rise to fanciful names for snuffs, 
which, the flavour excepted, are identical. Dry 
snuffs are often adulterated with quicklime, and 
the moist kinds with ammonia, hellebore, pearl- 
ash, <tc. See Tobacco. 

Snyders, Frans, Flemish painter, born at 
Antwerp in 1579, died in 1657. He studied the 
rudiments of his art under Breughel and Van 
Balen. Later he visited Italy, but in 1609 finally 
took up his abode at Antwerp, and died there. 
Snyders, who is considered never to have been 
surpassed in his delineation of dead game, fish, 
fruit, &c., excelled also in hunting-scenes and 
combats of wild animals. Some of his work was 
done in concert with Rubens. Choice pieces by 
Snyders are to be found in the collections at 
Munich, Dresden, and Vienna, in the Escurial, 
in the Louvre, and in some private English 
collections. 

Soap is the name given to the salts of fatty 
acids such as palmitic, stearic, or oleic acids. 
The glyceryl esters of these acids occur in nature 
as the animal and vegetable oils and fats (see 
Oils*, Fat). The soaps commonly used consist 
of the sodium or potassium salts; the former 
are known as hard, and the latter as soft soaps. 

Soaps containing other metallic bases are only 
used for special purposes, e.g. lead oleate is used 
in medicine as a plaster, and aluminium stearate 
for thickening oils. Soap is commonly prepared 
by heating fats and oils with caustic alkalies. 
Thus if stearin (mutton fat) is boiled with a 
solution of caustic soda, the sodium salt of stearic 
acid (soap) is formed, together with the glycerine 
which was present in combination in the original 
fat. The raw materials employed are extremely 
numerous, animal oils and fats such as tallow, 
suet, lard, seal oil, and whale oil being largely 
used, and also coco-nut, palm, palm-kemel, 
cotton-seed, olive, linseed, and other vegetable 
oils. These usually require purifying and filter- 
ing before they are used for soap-making. The 
caustic lye is prepared either by dissolving the 


pure material in water, or by decomposing a 
solution of sodium or potassium carbonate with 
slaked lime and decanting the clear liquid after 
settling. 

Hard soaps are made from the more solid 
animal and vegetable fats by treatment with 
caustic soda. For many purposes a small quan- 
tity of resin is also added to increase the trans- 
parency and also the lathering properties of the 
soap. The soap-boiling pans, which may hold as 
much as 80 tons, consist of wrought-iron plates 
riveted together in the form of a cauldron and 
fitted with perforated steam coils. At a higher 
level are placed storage-tanks containing, respec- 
tively, solutions of caustic soda and the melted 
fat. A small quantity of the lye is run into the 
pan and steam admitted into the coils; the melted 
fat is then added, and finally the requisite quan- 
tity of lye. As a rule about 14 parts of pure 
caustic soda are required for 100 parts of fat. 
The boiling is continued for several hours until 
the solution becomes transparent and is no longer 
alkaline. Common salt is then added, which has 
the effect of causing the soap to rise to the sur- 
face; this operation is known technically as 
graining. After standing for about twelve hours, 
the lower layer, consisting of a solution of salt 
and glycerine (q.v,), is run off for the recovery 
of the latter substance. The crude soap is 
then boiled up with a further quantity of caustic 
soda, to ensure complete saponification of the fat, 
and again treated with salt and separated from 
the lower layer. The soap is then fitted by boil- 
ing up with water until it becomes glossy and 
semi-transparent. After cooling for a few days 
it separates into two layers, the upper composed 
of good quality soap, whilst the lower layer con- 
sists of an inferior and darker-coloured variety 
termed nigre, which is used for the preparation 
of mottled soaps. The good soap is run off into 
moulds or frames and allowed to cool. When 
sufliciently solid, the blocks or slabs are removed, 
and cut into bars by means of a frame across 
which are stretched a number of parallel wires. 
These bars form the ordinary type of household 
soap. Manufacturer's soaps, such as the mottled 
and curd varieties, are usually prepared from 
the nigre which remains in the soap pan after 
the top layer has been removed. Crude fats and 
oils, such as currier's grease, brown tallow, or 
palm oil, are added to the pan, together with a 
sufficient quantity of caustic soda to saponify 
them. The contents are then boiled up and 
grained with salt as before. 

The commoner kinds of toilet soap are made 
from ordinary household soap by adding colour- 
ing-matter and perfumes at as low a temperature 
as possible. They are often adulterated with 
alkaline carbonates, talc, clay, and water-glass. 
A soap prepared in this manner from coco-nut 
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oil may contain as much as 70 per cent of water 
without in any way losing its hardness. The 
better qualities of toilet soap are made from 
white curd soap, which is cut into shavings 
and mixed in a crushing-mill with the colouring- 
matter and perfume. The mixed mass is then 
transferred to a pressing-machine, whence it is 
forced out in the form of a bar. This is cut up 
into pieces of the required size, which are then 
moulded and stamped. 

Soft soaps, which are greasy and ointment- 
like, are made from cotton-seed, palm, sesame, 
rape, linseed, whale, seal, and cod oils, &c., by 
treatment with caustic potash. They differ from 


olive oil by treatment with caustic soda. In 
certain cases soap may be prepared in the cold 
if a concentrated lye be employed. Lard, beef- 
marrow, and also coco-nut, palm-nut, and sweet- 
almond oil, are thus treated with caustic soda 
and allowed to saponify in the mould. Such 
soaps, which also contain glycerine, are often 
used for toilet purposes. In a similar manner 
soft skamng soap may be prepared by shaking 
up lard with a concentrated caustic potash lye 
in the cold. 

In the modem soap industry efforts seem to 
be directed towards removing the glycerine from 
the fats and oils before converting them into 



A, Bairds of oil to be melted out. b, Setdingtanlu. C, Measuring tank. D, Fat pump. E, Caustic dissolving tank. 
F, Oil-ddivery pipe to soap pans. G. Soap-boilsng pans. H, Lye tank. I, Soap pump. J, Soap-deliveiv pipe to 
Crutcher. K, Soap crutcher. L, Soap chutes. M, Soap-cooling frames. N, Soap pilra after being cut into bars. 
O, Soap stamper and wrapping table. P, Caustic and water tanks. 


the hard soda soaps in that they contain the 
whole of the extraneous matter of the original 
oils, as well as the glycerine produced by their 
saponification, and the water necessary for the 
reaction. They are prepared in a similar manner 
to the hard soaps, but with a more concentrated 
lye. After the boiling has been started by means 
of live steam, the pan is generally heated by an 
open fire so as to avoid diluting the soap. If 
a small quantity of tallow is added to the oils 
used, whitish grains will appear in the soap after 
cooling. This is termed figging. 

Silver or elain soap is a smooth soft soap 
resembling mother-of-pearl, which is prepared 
by treating oils with a mixture of potash and 
s^a lyes. The sodium soap forms white shining 
stripes in the potassium soap, giving it its char- 
acteristic appearance. Transparent soap is made 
by dissolving dried soap in alcohol and allowing 
the impurities to settle; the alcohol is then dis- 
tilled off and the residu^ soap pressed in moulds. 
CastUe and Marseilles soap are prepared from 


soap, i.e. to decompose them into fatty acids 
and glycerine, to separate the latter, and then 
to neutralize the acids with sodium or potassium 
carbonate to form soap. The decomposition of 
the fats is usually carried out by treating them 
under pressure with superheated steam. By 
this means the glycerine, which is a valuable 
by-product, may be more readily obtained in 
the pure state, and the mixture of fatty acids 
separated into solid and liquid constituents suit- 
able for conversion into various kinds of soap. — 
Bibliography: W. H. Simmons and H. A. 
Appleton, Handbook of Soap Manufacture; A. 
Watt, Soapmaking; G. H. Hurst, Soaps: a 
Practical Manual, 

Soap-berry, the name applied to the fruit of 
several species of the genus Sapindus (nat. ord. 
Sapindacese) from their rind containing a sapo- 
naceous principle, so that when mixed with water 
they produce an abundant lather. The fruit is 
globular, as large as a cherry, enclosing a nut 
of a shining black colour when ripe. 
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Soap-plant, a name common to several plants 
used in place of so£^, as the Phalangium (Chhro* 
gaJtum) pmneridianum^ a Californian plant, whose 
bulb, when rubbed on wet clothes, raises a lather, 
its smell somewhat resembling that of new brown 
soap. 

Soapstone. See Steatite. 

Soap-wort (Saponaria), a genus of plants of 
the nat. ord. Caryophyllacese; so called because 
the bruised leaves produce a lather like soap 
when agitated in the water. Common soap-wort 
{S. offein&lis) is a native of many parts of 
Europe, and is found on waysides, river-banks, 
and thickets; in Britain it is found in alluvial 
meadows and under hedges. S. calabrica has 
numerous small pink flowers, and is one of the 
most beautiful flowers in English gardens. 

Socage, or Soccage, in law, a tenure of lands 
in England by the performance of certain and 
determinate service: distinguished both from 
hnight‘8ervice, in which the render was uncer- 
tain, and from villeinage, where the service was 
of the meanest kind. Socage has generally been 
distinguished into free and villein— free socage, 
where the service was not only certain but 
honourable, and villein socage, where the service, 
though certain, was of a baser nature. 

Social Democrats, in most countries of 
Europe, the political representatives of Socialist 
thought. They believe that the existing economic 
organization of society, wherein production and 
distribution depend on private enterprise, regu- 
lated more or less by competition, is wasteful, 
oppressive, and unjust: wasteful, because private 
interest does not correspond to social utility; 
oppressive, because the majority of the people 
work under conditions which they have no voice 
in controlling; unjust, because it perpetuates 
inequality of opportunity and a distribution of 
wealth having no relation to desert or to need. 
Rent, interest, and profit, they say, are all 
unearned, and their private appropriation must 
be abolished by the social organization of eco- 
nomic activity and by the social ownership of 
the means of production. The present system 
is supposed to be moving in this direction, 
through the centralization of industry in the 
hands of a few capitalists, through periodic 
economic crises, and through the clash of eco- 
nomic interests (the class struggle) between the 
producing (proletariat) and owning (bourgeoisie) 
classes, which forces the former into organization 
in trade unions and labour parties, and ultimately 
into becoming sovereign in society. 

As to the means to be employed for these ends, 
opinions have differed. At their appearance, in 
1669, Social Democrats were revolutionary, but 
since 1890 they have been, in most countries, 
refoinust, seeking to accoxnplish their purpose 
within the existing order by democratic con- 


stitutionalism. Since 1889 the various national 
parties have been united in the Second Inter- 
national. With the Russian Revolutions of 1917, 
a revolutionary tendency again showed itself. 
Parliamentary democracy was criticized as a 
disguise for capitalist dictatorship; the class 
struggle and the dictatorship of the proletariat 
were re-emphasized. Secessions have occurred in 
most countries, the reformists remaining within 
the Second International, the revolutionaries, 
who now call themselves Communists, forming 
a Third International (1919). In Great Britain 
the Democratic Federation (1880) became the 
Social Democratic Federation (S.D.F.) in 1888. 
In 1884 William Morris and H. M. Hyndman 
left the S.D.F. to found the Socialist League, 
but Hyndman later returned. In 1898 there was 
another secession, including Keir Hardie, which 
originated the Independent Labour Party. In 
1912 the S.D.F. joined with several smaller 
bodies to form the British Socialist Party 
(B.S.P.). It opposed British participation in the 
European War (1914-8), but a minority, includ- 
ing Hyndman, broke away on this score and 
formed the National Socialist Party. This has 
since reverted to the name of Social Democratic 
Federation, while the B.S.P. has been merged 
in the Communist Party of Great Britain. 
^<S pcialism, a term loosely used to cover every 
device for the collective ownership by a com- 
munity of the means of production, and their 
use for the benefit of the community as a whole. 
Various forms of socialism are known as com- 
munism (q.v.), which aims at complete equality 
and the holding of all property in common; 
State socialism, in which the State is regarded 
as the proper authority for conducting every 
branch of economic activity; and guild socialism 
(q.v.), akin to syndicalism (q.v.), which pro- 
poses to give to the workers in each branch of 
industry control over their own implements and 
conditions of work. 

The beginnings of socialism may be traced back 
to the ideal commonwealths of . Plato and Sir 
Thomas More; to Rousi^au, who dreamed of 
political equality; and to Saint-Simon, who cared 
only for equality of wealth. The name of 
socialism, however, did not come into use until 
1832, and it was then applied to communistic 
settlements, oases in the competitive desert, such 
as those founded by Robert Owen, Fourier, and 
£tienne Cabet. The modem movement of 
organized political socialism dates from the pub- 
lication by Karl Marx, in 1848, of the Communist 
Manifesto, appealing to the workers of all coun- 
tries to unite. Marx adopted from Ricardo a 
doctrine of value which, expressed in too absolute 
terms as an ^iron law of wages’, seemed to 
explain the necessity, under the existing economic 
system, of keeping the workers in industry on 
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bare subsistence wages, while the wealth of the 
community as a whole was rapidly increasing. 
Later economists have shown that Ricardo’s 
theory requires considerable modification, or at 
least a different interpretation from that placed 
upon it by Marx, if it is to be accepted as 
valid. In his analysis of the wage system in 
modem industry, when it is uncontrolled by trade 
unionism or factory legislation, however, Marx 
is still held by the most scientific cf modem 
Socialists to have been as right as he was impres* 
sive. 

The effective Socialist movement in England 
dates only from 1881, and owes its intellectual 
stimulus to another economic theory expounded 
by Ricardo, the law of rent, which involves 
the appropriation by the owners of the * un- 
earned increment ’ in the value of land resulting 
from the social and economic progress of the 
community as a whole. (See Rent) Basing him- 
self on this doctrine, Henry George, in a lecturing 
tour (1881-2), advocated the nationalization of 
land, but seems to have converted many of his 
hearers to a wider socialism than he himself 
accepted. In the following year (1888) the Social 
Democratic Federation was formed by advocates 
of the whole socialistic programme (see Social 
Democrats)^ but no very strong movement has 
as yet grown up in this country, though there 
is a considerable tinge of socialism in the pro- 
gramme of the Labour party. It is indeed by 
taking practicable steps in the desired direction 
that the genius of the British people shows its 
political tendencies, and if we adopt this criterion 
of the progress of socialism, the advocates of that 
system may find much cause for satisfaction. In 
Great Britain, as in all the countries of Western 
civilization, there has been, during the last fifty 
years, a progressive extension of collective owner- 
ship and administration, either national or muni- 
cipal, of such forms of industrial capital as rail- 
ways, canals, telegraphs, telephones, postal com- 
munications, water, gas, electricity, and tram- 
ways. Simultaneously, there has been a steadily 
increasing regulation and control by the com- 
munity of those great industrial enterprises which 
are still left to private ownership: Factory Acts, 
Mines and Railways Regulation Acts, Merchant 
Shipping Acts, Truck Acts, and Shop Hours Acts. 
Side by side with these measures there has been 
an increasing tendency to use the power of the 
State to levy taxation in such a way as to diminish 
inequalities of income between its citizens, and 
to make provision for those who are unable to 
provide for themselves: the aged, the sick, the 
unemployed, and children of all ages. By adopt- 
ing measures such as these, we have departed 
altogether from the policy of laisser-Jaire (q.v.). 
On the other hand, these empirical steps in the 
direction of social organization are very far 


removed from the programme of revolutionaiy 
socialism which aims at the destruction of the 
existing mechanism of industry, and its super- 
session by a new order of society from which 
private enterprise and profit are rigidly excluded. 
How far the progress of social reform is to be 
attributed to the conscious efforts of avowed 
Socialists is indeed doubtfril. There is much to 
be said for the view that the increasing com- 
plexity of modern society renders inevitable the 
development of social organization, and that the 
extreme proposals of advanced Socialists tend 
rather to retard progress, by arousing fears, than 
to expedite it. — Bibliography; T. Kirkup, 
History of Socialism; J. Ramsay Macdonald, 
The Socialist Movement (Home University 
Library). 

Social Psychology is that branch of psychol- 
ogy which deals with the mental life and modi- 
fications of consciousness resulting from the re- 
ciprocal relations of individuals in a community. 
It not only inquires into the modifications of 
the consciousness of the individual as it takes 
form in social relations and organizations, and 
describes the influence of the collectivity upon 
the activities of the individual, but it also con- 
cerns itself with the mental attributes of crowds 
and mobs. Social psychology thus deals with the 
modification of perception and emotion, idea and 
action, in so far as it is the result of social 
environment. It contrasts the mental charac- 
teristics of the individuals constituting a society 
or a group, and the modified mental attributes 
of a crowd which these individuals constitute. 
Social psychology is also concerned with the 
mental characteristics of different peoples and 
races. This subdivision of social psychology is 
known as race-psychology or folk-psychology 
(q.v.). Social psychology is to be distinguished 
from sociology (q.v.), which covers a more general 
and much wider field. — ^Bibliography: W. 
M^Dougall, Introduction to Social Psychology; 
E. A. Ross, Social Psychology, 

Society Islands, a French insular colonial 
establishment in Oceania. All the islands are 
volcanic, and the group is the administrative 
centre of French Oceania. Tahiti (q.v.) is the 
chief island, Moorea has an area of 50 sq. miles; 
pop. 2000. Phosphate is the staple product* 
Area of group, 687 sq. miles; pop. 20,000. 

Society of Friends. See Friends , Society of. 

Soci'nus, the latinized name of two cele- 
brated theologians, uncle and nephew, who have 
given then name to a theological movement, 
known as Socinianism, an intellectual and 
rationalist system of Christian doctrine on a 
supernatural basis and known in its modified 
form as Unitarianism (q.v.). — ^Laelius Socinus 
(Lelio Sozzini), bom in 1525 at Siena, in Tuscany, 
^ed in 1562, was destined for the legal profession. 
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but abandoned jurisprudence for the study of the 
Scriptures. In 1546 he was admitted a member 
of a secret society at Vicenza, formed for the dis- 
cussion of religious questions, which arrived at 
the conclusion that the doctrine of the Trinity 
was untenable, and that many of the dogmas of 
the Roman Catholic Church were repugnant to 
reason. The nature of their deliberations having 
become known, the society was broken up, several 
of its members put to death, and others, among 
whom was Socinus, fled the country. He visited 
France, England, Holland, &c., and resided for 
some time in Poland, where he found many per- 
sons who were in sympathy with his views. He 
is the author of Dicdogtis inter Calvinum et Vati- 
canum, De Sacramentis, De Resurreciione Cor* 
porum, and several unfinished works. — Faustus 
Socinus (Fausto Sozzini), a nephew of the pre- 
ceding, born at Siena in 1539, died in 1604, was 
obliged to leave his native town in his twentieth 
year on account of his heretical opinions. His 
uncle bequeathed him his manuscripts, by the 
study of which he found his former opinions con- 
firmed. He began to publish his views at Florence 
in anonymous writings, but afterwards retired 
to Basel to escape the Inquisition. His opinions 
were still more fully developed during a residence 
in Transylvania, and in Poland he had numerous 
adherents. See Unitarianiem, — ^Bibliography: 
H. M. Beard, The Reformation of the Sixteenth 
Century in its Relation to Modem Thought; A. 
Harnack, History of Dogma; T. M. Lindsay, 
History of the Reformation, 

Sociology, a word first employed by Auguste 
Comte to denote the scientific study of society, 
or, as it is sometimes called, social science. Like 
most other sciences, this subject of study was 
systematically treated by the ancient Greeks. 
Plato and Aristotle were the founders of sociology. 
To them, however, the interests of the State were 
supreme, and the social problem consisted in the 
attainment of the most perfect life for the indi- 
vidual within those limits. Herbert Spencer, the 
greatest of modern sociologists, pointed out that 
while in an individual organism it is necessary 
that the lives of all the parts should be merged 
in the life of the whole, because the whole has 
a corporate consciousness capable of happiness 
or misery, it is not so with society. For in 
society the “ living units do not and cannot lose 
individual consciousness, since the community 
as a whole has no corporate consciousness 
** This ”, he said, ” is an everlasting reason why 
the welfare of citizens cannot rightly be sacrificed 
to some supposed benefit of the State; but why, 
on the other hand, the State is to be maintained 
solely for the benefit of citizens.” It has re- 
mained for more recent sociologists, like Ben- 
jamin Kidd, to bridge the gulf between Aristotle 
and Spencer by pointing out that “the social 
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process is primarily evolving in the individual 
not the qualities which contribute to his own 
efficiency in conflict with his fellows, but the 
qualities which contribute to society's efficiency 
in the conflict through which it is gradually 
rising towards a more organic type ”, 

The study of human society is still an un- 
developed science. It is only in quite recent 
times that the data upon which that study 
depends have begun to be systematically col- 
lected, and, even now, the difficulties which 
arise through lack of co-ordination of the 
methods employed in different countries in 
compiling statistics are very serious. Recent 
advances in human knowledge have tended 
rather to enlarge the scope of sociology than 
to develop intensively the field staked out by 
Herbert Spencer and his followers. Thus the 
remarkable progress in the study of heredity 
in plants and animals achieved by Professor 
Bateson and others, who have followed Mendel 
in patient investigation, has revealed a new 
aspect of sociology; while the application of 
psychology to social study by Professor Graham 
Wallas has initiated a new school of thought 
on these problems. 

Sociology establishes a claim to be the master 
science. “ As ”, says Benjamin Kidd, “ it is 
the meaning of the social process which in the 
last resort controls everything, even the evolu- 
tion of the human mind and all its contents, so 
none of the sciences of human action, such as 
ethics, politics, economics, or psychology, can 
have any standing as a real science except it 
obtains its credentials through sociology by 
making its approach through the sociologies 
method.” It is the function of sociology to pro- 
vide the ruling principles by which the results 
obtained in the various branches of social 
science may be brought into true relationship 
to one another. 

A science with so vast a range necessarily has 
an immense literature bearing upon it. The 
beginner should read Herbert Spencer, Study of 
Sociology^ a short elementary book, not to be 
confused with his PrindpUs of Sociology; also 
Benjamin Kidd, Social Evolution; and Graham 
Wallas, Human Nature in Politics, 

Soco'tra, or Sokotra (ancient Dioscorldes), 
a British island in the Indian Ocean, a political 
dependency of Aden, forming the main island of 
a group comprising also Abd-al-Kuri, Kal Farun, 
and The Brothers (Darsa and Samha). Socotra 
proper is a mountainous island comprising a 
towering central massif (5000 feet) which rises 
firom a limestone plateau of 1500 feet altitude. 
The plateau, furrowed by deep valleys, falls 
sheer to the north, but on the south there is 
a girdle of drift-sand. There are two seasons: 
(1) wet, between April and September; and 
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(2) dry, between October and April. In the 
low lands fever and tropical ailments are com- 
mon. People. — The true Socotri are found in 
the mountainous hinterland; Arabs, Indians, 
Ac., comprise the coastal population. Arabic 
is the lingua franca, and Mahommedanism is 
the universal religion, although the Socotri were, 
up to the seventeenth century, Nestorian Chris- 
tians, and had at one time a Persian bishop. 
Tamarinda (Hadibu, pop. 500) is the capital. 
Production. — Ghee (an oil made from buffalo- 
milk butter-fat) is the main export; dates and 
milk are the staples. Cattle, sheep, and goats 
are kept in large numbers. The Socotra aloes 
are famous. 

Socotra was the Dioscorides of the ancient 
Greeks and Romans. It was taken by the 
Portuguese in 1507, and abandoned again in 
1511; but after the Suez Canal was opened it 
became a British station, and was formally 
protected in 1886. The Sultan of Kishin, to 
whose dominions Socotra belongs, has received 
an annual subsidy since 1876, and the Sultanate 
of Socotra is secured to his family through a 
viceroy. 

Abd-al-Kuri lies west-south-west of Soootrs. It is shout 
20 miles long by 3I miles broad, and comprises a low central 
plateau flanked by hills. It is a barren, uncultivated waste, 
occupied by about 200 pearl-shell divers operatins on the 
Bacchus Bank. Ktd Farun lies west of Abd-al-Kuri, and 
comprises two rocks rising 300 feet sheer from the sea. 
They are bird-haunted and coloured white with guano. The 
Brothers. Darsa and Samha respectively, lie between Socotra 
and Abd-al-Kuri, and are unitra to the former by a shallow 
coral reef. Darsa has an area of about 4 so. miles (1500 feet 
altitude), and Samha (18^ so. miles) is a plateau about 2000 
feet altitude. The names of The Brothers are rendered here 
phonetically. 

Soc'rates (-tez), Greek philosopher, bom at 
Athens in or about 469 b.c., died in 899 b.c. 
His father, Sophroniscus, was a sculptor, and 
Socrates himself for a time followed this occu- 
pation. He served in the campaign of Potidsea 
(432-429 B.C.), fought at the battle of Delium 
(424), and in 422 marched with Cleon against 
Amphipolis. In these campaigns his bravery 
and endurance were conspicuous; and he was 
the means of saving the lives of Alcibiades and 
Xenophon. After the naval battle of Arginusee 
(406) against the Spartans, ten Athenian officers 
were arraigned for neglecting the sacred duty of 
burying the slain. The clamour for their con- 
demnation rose so high that the court wished 
to proceed in violation of all legal forms; but 
Socrates, the presiding judge at the trial, refused 
to put the question. Soon after he was sum- 
moned by the tyrannical Government of the 
Thirty to proceed with four oth^ persons to 
Salamis to bring back an Athenian citizen who 
had retired thither to escape the rapacity of the 
new Government. Socrates alone refrised. After 
this he declined to take any further share in 
public affairs, giving as a reason the warnings 


of an internal voice of which he was wont to 
speak. Following the promptings of this divine 
mentor, he trained himself to coarse fare, scanty 
clothing, and indifference to heat or cold, and 
brought into thorough subjection his naturally 
impetuous passions. But though a sage he was 
wholly removed from the gloom and constraint 
of asceticism; he indeed exemplified the finest 
Athenian social culture, was a witty as well as 
a serious disputant, and did not refrain from 
festive enjoyment. Of his wife Xanthippe, all 
that has passed into history is that she bore 
him three sons, and that she was an arrant 
shrew. Socrates wrote nothing, and neither 
sought to found a school nor a system of phi- 
losophy. His plan was to mix with men freely 
in any place of public resort, when he questioned 
and suggested the right path to real knowledge. 
Ignorance and pretence could not be hidden 
when his cross-examination came to bear on 
them, and he thus created many enemies. 
Aristophanes attacked him violently in his 
comedy of the Clouds as a Sophist, an enemy 
of religion, and a corrupter of youth. But he 
had many distinguished friends, such as Plato, 
Xenophon, Euclid of Megara, Antisthenes, Ari- 
stippus, i^chines, and Alcibiades. In 399 b.c. 
a formal accusation was brought against him by 
Anytus, a leading demagogue; Meletus, a tragic 
poet, and Lycon, an orator, charging him with 
not believing in the gods which the State wor- 
shipped, with introducing new divinities, and 
with corrupting youth. The trial took place 
before a law-court composed of citizen judges. 
His bold defence is preserved by Plato, under 
the title of The Apology of Socrates. He dwelt 
on his mission to convict men of their ignorance 
for their ultimate benefit; declared himself a 
public blessing to the Athenians, assuring them 
if his life were spared he would continue in the 
same course; and regarded the approach of 
death with utter indifference. He was con- 
denmed to death by a majority of his judges; 
refused help to escape, and thirty days after 
his sentence drank the hemlock cup with com- 
posure, and died in his seventieth year (399 b.c.). 
The account of his last hours is given in full 
detail in the Pheedo of Plato. In their accounts 
of the life of Socrates the two principal authori- 
ties, Xenophon and Plato, substantially agree. 
It should be borne in mind, however, that Plato 
in his Dialogues generally presents his own 
thoughts through the mouth of Socrates, and 
that it is often difficult to discriminate between 
the Platonic and Socratic elements. While the 
previous philosophies consisted of vague specu- 
lations on nature as a whole, combining cos- 
mology, astronomy, geography, physics, meta- 
physics, Ac., Socrates arrived at the conclusion 
that the knowledge he had gained was of little 
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practical value; and the speculations of phi- 
losophers, from Thales downwards, as to the 
origin of all things out of fire, water, air, &c., 
he regarded as profitless. Men’s strivings after 
knowledge, he opined, should be directed to the 
human relationships as involving men’s practical 
concerns. Self-knowledge is the condition of prac- 
tical excellence. We fs^ to realize how little we 
know about an 3 rthing, and this leads to con- 
siderable confusion. The real meaning of the 
Socratic “ Know thyself ” was therefore “ Realize 
the extent of thine ignorance ”. Socrates was the 
founder of a spiritual view of knowledge and 
conduct, defining as he did the soul as that in 
us which has knowledge and ignorance, goodness 
or badness ”. Goodness, according to Socrates, 
is knowledge, and the only man who knows the 
good is the philosopher. The latter knows that 
everything worth doing is so ^ for the sake of 
the good alone ’. Socrates introduced no formal 
system of ethics and no reasoned system of 
dialectics, but he paved the way for other 
philosophers to take up these subjects and 
work them out; and thus his teaching was the 
precursor of Platonism and the Aristotelian 
logic, and of all the often conflicting systems 
which rose into more or less importance for 
ten successive centuries. — ^Bibliography: T. 
Gomperz, Greek Thinkers; E. Zeller, Socrates 
and the Socratic Schools; R. N. Cross, Socrates: 
the Man and his Mission; J. T. Forbes, Socrates. 

Soda, a general term applied to various com- 
pounds of sodium in common use. Thus sodium 
hydroxide (NaOH), or caustic soda; sodium car- 
bonate (Na 2 C 03 ), or soda-ash; crystalline sodium 
carbonate (NaaCOjlOHjO), or soda-crystals^ or 
washing-soda; sodium bicarbonate (NaHCO,), or 
baking-soda, are all included under the term 
‘ soda ’. 

Originally ‘ soda * was entirely obtained from 
plants, especially marine and sea-shore plants. 
These were calcined, and from the ash crude 
* soda ’, known as barilla, was obtained. Later 
sodium hydroxide and sodium carbonate were 
prepared from sodium chloride by the Le Blanc 
or salt-cake process. This is now superseded by 
electrolytic processes and by the ammonia-soda 
process (see Sodium Hydroxide; Solvay). 

Soda-ash is obtained by heating crude crystal- 
line sodium carbonate to 100° C. to remove water 
of crystallization. Soda-ash is used in metallur- 
gical processes. 

Soda-nitre, Cubic Nitre, or Chile Salt- 
petre, mineral sodium nitrate (NaNO,) found 
in commercial quantities only in the dry lands 
of the plateau of Tarapac&, in Northern Chile, 
where very important works arc established for 
its extraction from the earthy layer in which 
it occurs. It is associated with potassium iodide 
and iodate, sodium sulphate and chloride, Ac., 


and the unpurified material is styled caliche. 
Soda-nitre, on account of its nitrogen content 
(16 per cent) and its solubility in water, is 
exported as an agricultural fertilizer. It is also 
used in the manufacture of potassium nitrate 
(nitre) and nitric acid. See Nitrate; Nitre; 
Nitric Acid; Explosives. 

Soddy, Frederick, British physicist and 
chemist, was bom in 1877. He received his 
scientific training under Sir Ernest Rutherford 
in Montreal, and Sir William Ramsay in Lon- 
don. After holding a lectureship at Glasgow 
University and a professorship at Aberdeen, 
he went to Oxford in 1919 as Lee professor of 
inorganic and physical chemistry. Nearly all 
his work has been done on radio-activity. He 
was awarded the Nobel prize for chemistry in 
1922. 

Sodium, a chemical element (chemical symbol, 
Na; atomic weight, 23*00) widely distributed in 
the form of its compounds. It was discovered 
by Sir Humphry Davy in 1807. Previously the 
hydroxide of the metal (NaOH) was regarded 
as an element, but in that year Davy succeeded 
in decomposing sodium hydroxide by passing a 
powerful electric current through it, thus liberat- 
ing sodium. Gay-Lussac and Th^nard soon after- 
wards procured it in greater quantity by decom- 
posing the hydroxide with metallic iron. It was 
manufactured afterwards by reducing sodium 
carbonate by distilling it with carbon. At the 
present day sodium is manufactured by the 
electrolysis of the fused hydroxide. Sodium is 
liberated at the cathode, and the hydrogen 
evolved at the same time protects it from 
oxidation. 

Sodium is a silvery-white, soft metal. It has 
a high metallic lustre, its specific gravity is 
0*971, and it melts at 97° C. It rapidly oxidizes 
in air or oxygen at ordinary temperature, losing 
its metallic lustre and becoming converted into 
the oxide. If thrown on to water, it decomposes 
the water immediately, with evolution of hydro- 
gen gas and formation of a solution of sodium 
hydroxide. Sodium forms two oxides, sodium 
monoxide (Na,0) and sodium peroxide 
The former is obtained if sodium is burned in 
a limited supply of oxygen; the latter is the more 
easily form^, and is produced when sodium is 
heated in a stream of air or oxygen. Sodium 
bums rapidly in oxygen with an intense yellow 
flame. On account of its affinity for oxygen 
and its action on water, sodium metal is always 
kept under mineral naphtha. 

The metal is used as a reducing agent in the 
manufacture of certain organic compounds, such 
as indigo, synthetic drugs, &c. 

Sodium* in the form of its compounds is one 
of the most abundant of the metals: it is present 
in all soils; in many naturally occurring silicates. 
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$uob B8 felspaf and cfthodoHi in Cbda saltpetre 
(NaNO«); Jkc, Its most abundant compound is 
sodium cAlorids or common salt (NaCl), which 
occurs in sea-water and in Jaige deposits of 
rock-salt in many parts of the world 

Many of the salts of sodium are important; 
hard soaps are sodium salts of certain fatty 
acids. See Soap; Salt; Rock-saU; Soda-nitre; 
Sodium Bicarbonate; Sodium Carbonate; Sodium 
Hydroxide; Borax; Glauber'* s Salt. 

Sodium Bicarbonate (NaHCO,) is prepared 
by the ammonia-soda process (see Solvay) from 
sodium chloride, the crude sodum bicarbonate 
being purified by recrystallization. It forms 
small colourless crystals less soluble in water 
than the normal carbonate (Na^COa). It de- 
composes on heating, loses carbon dioxide, and 
is converted to the normal carbonate: 2NaHCOg 
=» Na^COa -f HjO -f COj. It is used medicinally, 
and as a raising material in baking. 

Sodium Carbonate (NaaCO,) is prepared 
from sodium chloride, ammonia, and carbon 
dioxide by the ammonia-soda process (see Solvay)^ 
and electrolytically. It is a white crystalline solid 
soluble in water, giving an alkaline solutiom The 
crystals, which contain 10 molecules of water, 
effloresce in air, and fall to a white powder. It 
is a good detergent, and is therefore used in 
laundries and in scouring textiles. It is used 
in the soap and glass industries, and in the 
preparation of sodium salts. 

Sodium Hydroxide, or Caustic Soda 
(NaHO), is a white solid very soluble in water 
or alcohol. It has strongly basic properties, and 
neutralizes acids, forming salts. It has a corro- 
sive action on animal and vegetable tissues. 
Cotton fabric dissolves readily in a solution of 
caustic soda; and if cotton is treated for a short 
time with a dilute solution, it acquires a bright 
lustre resembling silk, and is said to be mer- 
cerized. Caustic soda is used in many industries, 
as in the manufacture of soaps, in the paper 
industry, and in the preparation of dyes. It 
is manufactured by the electrolysis of a solution 
of sodium chloride. 

Sodom, a city of Palestine, the principal of 
the five cities (Sodom, Gomorrah, Admah, 
ZeboXm, and Zoar) described in Genesis as 
the cities of the plain (i.e. of Jordmi). They 
were overthrown on account of the wickedness 
of the inhabitants (Gen. xix), with the exception 
of Zoar, which was spared at the supplication of 
Lot. 

So'doma (or So-d5'ma), 11, the usual name 
of Giooanni Antonio Bazzi, an Italian painter, 
born at Vercelli 1477, died in 1549. He was 
strongly influenced by Leonardo, and worked 
in Rome, but mainly in Siena, where he can 
be best studied. 

So'fia, or So'phia, the capital of Bulgaria, is 


situated in a plain on the River Sogana, near the 
foot of the north side of the Rhodope Mountains. 
There are mineral-springs in the vicinity; indus- 
tries include: cordage, soap-makiiig, tanning, 
brewing, fimiiture-making, and manufactures of 
sugar, pottery, and cement. Sofia was founded 
by the Emperor Justinian on the ruins of the 
ancient Sardica. It was taken by the Turks 
in 1382, and remained in their possession till 
1878, when it was captured by the Russians 
and became the capital of Bulgaria. Pop. 
100,000. 

Soil, mould, or that compound earthy sub- 
stance which is particularly adapted to support 
and nourish plants. Wherever the surface of 
the earth is not covered with water, or is not 
naked rock, there is a layer of earth more or 
less mixed with the remains of animal and 
vegetable substances in a state of decomposi- 
tion, which is commonly called the soil. In 
uncultivated grounds soils generally occupy only 
a few inches in depth on the surface; in culti- 
vated grounds their depth is generally the same 
as that to which the implements used in culti- 
vation have penetrated. The stratum which lies 
immediately under the soil is called the subsoil^ 
and this is comparatively free from organic 
matter. The soil-grains supply by their slow 
decay substances needed in plant-growth; but 
the structure and texture of the soil are fully 
as important as its chemical composition. The 
interspaces between the grains are filled with 
air and water, and should not be too small to 
allow of free percolation, nor so large as to lead 
to drought. Important reactions take place 
between the chemical solutions in the soil and 
the surface of the finer soil-particles. 

Soils and Manures. Soils are derived from 
the disintegration of various geological forma- 
tions. The chief forces producing these changes 
have been erosion by glacial action or by running 
water, disintegration by frost, and decomposi- 
tion by moist air. Soils are either sedimentary^ 
i.e. they lie upon the rock from which they are 
formed, or are transporiedy i.e. carried down and 
deposited by glaciers or rivers. Chalk, sandstone, 
limestone, and clay soils are examples of the 
first class. The second class includes boulder 
clays and alluvium. According to the prepon- 
derance of certain organic or mineral substances, 
soils are termed clay, sandy, calcareous, gravelly, 
or peaty soils (see Loam). For a soil to possess 
fertility the following conditions are all essential: 
(1) a sufficiency of available plant-food, (2) a 
suitable texture, (8) a porous subsoil, (4) an 
adequate supply of moisture and sunlight, and 
(5) the absence of substances injurious to plant- 
life. 

Manures . — Substances of various origin added 
to the soil, chiefly for the purpose of supplying 
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iliose kiads of plant^food that are either lacking 
or scanty; also serving, in some cases, to improve 
the texture and other physical characters. General 
or compute manures contain all the necessary 
constituents. Farmyard manure (dung) is the 
most important of these, but composts are also 
of value, especially for horticulture. Night soil, 
sludge, and green manures are further examples. 
Special manures supply one or two important 
sorts of plant-food, and they comprise the fol- 
lowing: (a) Nitrogenous manures. Nitrate of 
soda, nitrate of lime, nitrolim, sulphate of 
ammonia, waste animal substances (blood, horns 
and hoofs, shoddy, &c.), and vegetable matter 
(oil-seed residues). (b) Phosphatic manures. 
Superphosphate, basic slag, various bone pre- 
parations. (c) Potassic manures. Kainite, muriate 
of potash, sulphate of potash, (d) Calcareous 
manures. Quicklime, and calcium carbonate in 
various forms. Manures are usually distributed 
over the surface of the land and then ploughed 
or harrowed into the soil; or they may be 
applied in drills when the object is to give 
direct benefit to the young plant. The kind 
of manure required for each crop depends on 
the nature of the crop, the quality and com- 
position of the soil, and many other conditions. 
In the production of food by natural processes 
of plant-growth a certain amount of mineral 
food is abstracted from the soil, the amount and 
kind varying for different species of plants; if 
this food be returned to the soil, then a further 
growth of plants may be expected; if, however, 
seed is sown in the partially impoverished soil, 
there must be a decrease in the amount of crop 
obtained from that soil. As the plants serve to 
nourish animals, it follows that the substances 
which have been withdrawn from the soil by the 
plants may be returned to it in the shape partly 
of animal excreta, and partly of ground bones, 
&c. Different plants require different kinds of 
food; if, therefore, the kind of crop grown on 
the same land be varied from year to year, and 
if the soil be tilled so as to unlock its natural 
supplies of mineral food, it will be found that 
the average yield of crops may be maintained 
simply by the restitution to the land of that 
amount of food which has been removed from 
it by the plants. It should also be noted that 
nitrogenous plant-food is added to the soil by 
the activity of nitrogen-fixing bacteria, some 
free-living, and others contained in nodular 
swellings on the roots of leguminous plants. 
The theory of maniuing consists, then, in 
maintaining in the soil such an amount of plant- 
food as shall enable us to reap the largest possible 
amount of crops from that soil. 

Solasons (swk-sbn), a city of France, one of 
the oldest towns in the country, in the depart- 
ment of the Aisne, on the River Aisne. It is 
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a fortress of the second rank, and was taken by 
the Germans in 1870 after four days* resistance. 
It was held by the Germans after the passage 
of the British troops (retreating from Mons) in 
1914. They retired on 12th Sept, and bombarded 
the town, destroying the cathedral, &c. In May, 
1918, the Germans again took Soissons, but 
were compelled to evacuate it again on 2nd 
Aug. Pop. 12,000. 

Soja Bean, or Soya Bean {Glycine hispida\ 
a leguminous herb, native of Eastern Asia. The 
fermented seeds yield soy, a favourite Chinese 
condiment, and naito, a Japanese cheese or 
curd-cake. After expression of the oil, the beans 
are used as cake for cattle-feeding. 

Sokol, a Czech word meaning falcon, and 
adopted as the name of a patriotic organization, 
a gymnastic union formed under the leadership 
of Miroslav Tyrsh and Jiudrich Fiigner. The 
first general meeting of the union was held at 
Prague, on 16th Feb., 1862. The Sokol unions 
continued to develop, as an expression of the 
spirit of race, and fostered the aspirations of 
Czech nationality. The spirit which gave birth 
to the Sokol movement was destined to bear 
fruit after the European War, when, after the 
emancipation of Bohemia, the Czecho-Slovak 
Republic was established. 

Solana'cese, a natural order of gamopetalous 
dicotyledons, composed of herbs or shrubs, 
natives of most parts of the world, and espe- 
cially within the tropics. They have alternate 
leaves, terminal or axillary inflorescence, and 
regular, or nearly regular, flowers. The night- 
shade, potato, capsicum, tomato, egg-plant, and 
tobacco are all of this order, the typical genus 
being Solanum, which contains the potato, bitter- 
sweet, egg-plant, and numerous other species. 

SoFanine, a vegetable alkaloid obtained from 
various species of Solanum, as S. Dulcamdra, S. 
nigrum, S. crispum, &c. It forms a crystalline 
powder, very bitter and acrid, and highly poi- 
sonous. It is insoluble in water, but dissolves 
in alcohol. With acids it forms salts, which are 
uncrystallizable. 

Solar Engine, a type of engine making use of 
steam generated by the utilization of the heat of 
the sun. In his presidential address to the British 
Association in 1909, Sir J. J. Thomson stated 
that the heat received by the earth under a high 
sun and a clear sky is equivalent, according to 
the measurements of Langley, to about 7000 h.p. 
per acre. There are considerable difficulties 
attending the design of plant for the effective 
utilization of this enormous source of power, but 
one actual plant, which, it is said, was used in a 
test to pump 8000 gall, of water per minute to 
a height of 88 feet, was constructed a few years 
ago by Frank Shuman of Philadelphia. This 
plant was later delivered for use in Egypt. The 
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Steam-generating plant consists of steel troughs Sun. Eight major planets are known, which, 
suitably insulated with granulated cork and in order of distance from the Sun, are named 
covered with two layers of glass with an air- Mercury, Venus, the Earth, Mars, Jupiter, 
space between them. Parabolic reflectors made Saturn, Uranus, and Neptune. There is also 
of silvered glass, and each about 200 feet long, an enormous number of diminutive asteroids, 
are used to reflect the sun’s rays through the or minor planets, revolving between the orbits 
glass tops on the water-vessels. The mirrors of Mars and Jupiter. It is not likely that any 
are turned to face the sun at all times by power planet exists within Mercury’s orbit, but the 


\ 
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Orbits of Planets and Halley’s Comet 

Scale X inch = 5x0,000,000 miles. On this scale the nearest star would be about three-quarters of a mile away. 
X, Major axis of cometary orbit. 2, Minor axis. 3, Orbits of minor planets here. 


derived from the plant. Only a thin film of future discovery of one or more beyond Neptune 
water is used in the troughs, and the steam seems quite possible. Most of the major planets 
generated from it is passed to a low-pressure have attendant upon them one or more moons 
steam-engine provided with an efficient con- or satellites, called also secondary planets. The 
denser. The inventor claims a great advantage largest planet, Jupiter, weighs more than double 
in cost of power generation over an ordinary all the others combined, but the Sun’s mass 
coal-fired plant. exceeds that of all the planets more than 700 

Solar System. The Solar System is the times; it therefore forms a very stable centre 
name given to designate collectively the Sun for the system. 



Distance from Sim 
(million miles). 

Revolution 

Period. 

Diameter in 
Miles. 

Me Mercury 

36 

88 days 

3,000 

V Venus 

67 

225 

7,600 

E Earth 

93 

365 

7,918 

Ma Mars 

141 

2 years 

4,200 

J Jupiter 

483 

12 M 

87,000 

S Saturn 

880 

29I M 

73,000 

U Uranus 

1782 

84 » 

32,000 

H • Halley’s Comet 


76 ,3 

— 

t Neptune 

279* 

165 H 

35,000 


(x) Perihelion distance. (2) Aphelion distance. * Motion retrograde, f Not shown. 


and the group of bodies which revolve round it. The comets are extremely diffuse objects, but 
These consist of planets, comets, and meteors, insomecases they are of stupendous size, so that. 
The planets aw comparatively cool and dense while insignificant in mass, they occasionally 
bodies, and shine by reflecting the light of the vastly exceed the Sun in bulk. They have gener- 
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SOLAR TIME 

ally orbits of hig]^ eccentricity. Comets shine 
partly by reflected light, but are also self-lumi- 
nous. Meteors are extremely small bodies of me- 
tallic or stony composition. They become visible 
only when they enter our atmosphere, and are 
rendered incandescent through friction. They 
travel largely in shoals or streams, which are 
believed to represent the debris of c^integrated 
comets. As Neptune revolves at 2,800,000,000 
miles from the Sun, the planetary system meas- 
ures at least 5,600,000,000 miles across, but 
some comets belonging to the Sun's family 
recede to much remoter regions. Although the 
Nebular Hypothesis (q.v.), as conceived originally 
by Laplace, has latterly been found inconsistent 
with many features of the Solar System, it is 


which it is to unite, and should possess about 
the same hardness and malleability as these. 
Hard solders are ductile, will bear hammering, 
fiise at a relatively high temperature, and are 
commonly prepared by mixing a portion of the 
same metal it is required to unite with some 
other in order to lower its temperature of fusion. 
Under this head comes the hard solder for gold, 
which is prepared from gold and silver, or gold 
and copper, or gold, silver, and copper. The 
hard solder for silver is prepared from a mixture 
of silver and brass. The hard solder for brass 
is obtained from brass containing about 50 per 
cent of copper and 50 per cent of zinc, which 
may also be used for the hard solder of copper, 
and is commonly known as brazing solder. The 



generally accepted that the material which has 
gone to form the Sun, planets, comets, and 
meteors was once extended in a widely diffused 
or nebulous form, and that it became aggregated 
mainly into the large masses of the Sun and 
planets, while the comets and meteors are, so 
to speak, the chips and shavings left over in 
this vast work of world construction. The Sun, 
carrying with it its mighty retinue of subject 
bodies, is travelling constantly at the rate of 
about 12 miles a second in a direction approxi- 
mately towards the bright star Vega. See 
Astronomy^ &c. 

Solar Time, time as indicated by the sun. 
True, or apparenU solar time as shown by a 
sundial is not strictly uniform. An average, or 
mean solar, time is therefore used for ordinary 
purposes. See Day, Equation of Time, 

Soldanella, a genus of plants, nat. ord. 
Primulaceae. The species are small herbs, 
natives of alpine districts of continental Europe. 
One of them, S, alpina, a native of Switzerland, 
with lovely blue flowers, is well known as an 
object of culture. 

Solders, metallic cements or fusible alloys 
used for joining metals together. The solder 
should always be more fusible than the metals 


soft solders melt easily, and are used for solder- 
ing metals with low melting-points, such as lead, 
tin, &c. Of this kind are the following mixtures: 
tin and lead in equal parts; tin, two parts, lead 
one part; tin, one part, lead, two parts; bismuth, 
tin, and lead in equal parts; one or two parts of 
bismuth, of tin and lead each one part. In 
soldering, the surfaces to be united must be 
made perfectly clean and free from oxide. This 
is commonly effected by scraping the surfaces; 
and, in order that the formation of any oxide 
may be prevented during the process, borax, sal 
ammoniac, zinc chloride, commonly known as 
killed spirit, or resin is used, either mixed with 
the solder or applied to the surfaces. — Auto^ 
genous soldering is the union of two pieces of 
metal without the intervention of any solder, 
by fusing them at the point of junction by 
means of a blowpipe flame. 

Soldier-beetle, a name given to carnivorous 
beetles of the genus Telephonis, from their 
reddish colour and their combativeness. 

Sole (Solia vulgdris), a marine fish belonging 
to the Pleuronectidse or flat-fishes, of an oblong 
or oval form, and with both eyes on the right 
side, which is pigmented and turned upwards. 
These fishes abound on the British coast, and also 
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on all the coasts ot Eurqje except liie most 
northern, where the bottom is sandy. They 
ftirnisb a whcdesome and delidoaB arUde of 
food. They sometimes ascend rivers* and seem 
to thrive quite well in fresh water. The sole 
sometimes grows to the weight of 6 or 7 lb. 
The name is also given in America to certain 
other flat-fishes. The sole is at its worst from 
February to the end of March, this being the 
spawning season. It is usually captured by the 
trawl-net. The closely allied sand-sole, French 
sole, or lemon sole (S. lascaris) is much less 
valuable as a food fish. 

Solenoid, a cylindrical coil of wire through 
which a current is passed to produce a magnetic 
field. The major number of the lines of force 
pass through the coil in a direction parallel to 
the axis. Such a device resembles in action the 
simple magnet. The number of lines of force 
passing through the space inside the coil is a 
maximum at the centre, for the lines due to 
all the turns are operative there. A piece of 
iron would be drawn into this centre position, 
and this is used in the construction of many 
electromagnetic appliances, such as the overload 
trip operating gears in motor starters, and in 
those ammeters and voltmeters known as soft- 
iron instruments. The pull exerted by a solenoid 
may be calculated from the current passing, the 
number of turns of wire in use, and the dimen- 
sions of the coil. When a solenoid is of great 
length compared with its diameter, only about 
half the magnetic lines pass out at the ends, 
the others taking directions through the cylin- 
drical surface of the coil. 

Solent, that part of the English Channel 
separating the north-west shore of the Isle of 
Wight from the mainland of Hampshire, and 
extending between the Needles and West Cowes. 
It has a width varying from 2 to 5 miles, and 
affords a safe and well-sheltered roadstead. 

Soleure (so-leur; Ger. Solothurn), a canton of 
Switzerland; area, 806 sq. miles. It is traversed 
throughout by the Jura. The whole canton 
belongs to the basin of the Rhine, which 
receives the greater part of its drainage through 
the Aar. The inhabitants are mostly German- 
speaking Roman Catholics engaged in agri- 
culture. 

Soleure, a city of Switzerland, capital of the 
canton of Soleure, on the Aar. It is a railway 
junction and a watch-making centre. Pop. 
12 , 000 . 

Solferi'no, a village and commune of Italy, 
in the province of Mantua. In 1796 the Austrians 
were defeated by the French at Solferino prior 
to the siege of Mantua; and here also, on 24th 
June, 1859, a battle was fought between the 
allied French and Sardinians (under the direc- 
tion of Napoleon III) and the Austrians, result- 


quent Treaty of Villaflranca. Pop. 1700. 

Solicitor, a legal practitioner whose business 
it is to commence, carry on, or defend suits at 
law on behalf of persons who employ him, and 
who usually also carries on conveyancing and 
other non-contentious business. In England the 
term was formerly applied distinctively to agents 
practising before the courts of chancery, attor- 
neys being those who practised in the courts of 
common law; but by the Judicature Act of 1878 
all persons practising before the supreme courts 
are called solicitors, and the term attorney is 
practically obsolete. Solicitors act as advocates 
for their clients in the inferior courts, but bar- 
risters take this duty in the higher courts. (See 
Barrister.) In 1919 an effort was made to bring 
about a fusion between solicitors and barristers, 
but the scheme was opposed and defeated by the 
Law Society. The Sex Disqualification (Removal) 
Act, 1919, made women eligible as solicitors. A 
solicitor may sue for his fees, and he has a lien 
over his client's papers in his possession for his 
proper costs. The client may require the costs 
to be taxed. A solicitor is liable in damages to 
a client who has sustained loss through his 
negligence or want of skill. Solicitors have 
annually to take out a certificate and pay a 
licence duty of £6 (or £9 if practising in London). 

Solicitor -general, an officer of the British 
Crown, next in rank to the attorney-general, 
with whom he is in fact associated in the man- 
agement of the legal business of the Crown, and 
public offices. He is a member of Parliament, 
but not of the Cabinet, and receives a salary of 
£6000. The solicitor-general for Scotland is one 
of the Crown counsel, next in dignity and im- 
portance to the lord advocate. 

So'lingen, a town of Prussia, in the Rhine 
province, with manufactures of iron and steel 
ware, especially cutlery. Pop. 50,500. 

Solipsism (solus, alone, ipse, self), a philo- 
sophical term applied to the doctrine that nothing 
but the self exists, that immediate knowledge is 
only the self and its ideas; that only the ego and 
the mind of the thinker are real, whilst the inde- 
pendent existence of an external material world 
is doubtful. Solipsism is thus subjective idealism, 
which in its subjectivity excludes the belief in 
objectivity. 

Solis, Antonio de, Spanish poet and historian, 
born 1610, died 1686. He was appointed His- 
toriographer of the Indies, and published his 
Historia de la Conquista de Mejico, which passed 
through many editions, an English translation 
being published in 1724. 

Solitaire, a bird belonging to the dodo family 
(Dididae), but having a smaller bill and shorter 
legs. Pezophaps solitarius, the only species of 
whose existence there is any evidence, is now» 
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Uke the dodo* extinoty and became so since 1691, 
when the Island of Rodriguez, situated about 
800 miles to the east of the Mauritius, where 
alone it was found, was first inhabited. 

Solmization, in music, an exercise for acquir- 
ing the true intonation of the notes of the scale, 
first by singing them in regular gradation up- 
wards and downwards, and then by skips over 
shorter or longer intervals. To facilitate this 
various expedients have been devised, the most 
popular being the association of the several 
sounds with certain syllables, such as re, mi, 
/a, sol, la, said to have been first used by Guido 
of Arezzo in the eleventh century — ^an additional 
syllable, si, for the seventh of the scale, being 
introduced at a much later date. In the tonic 
sol-fa method these syllables are thus modified 
— dah, ray, me, fah, soh, lah, te. See Tonic Sol-fa, 

Solomon (Heb. Sheldmdh, the Prince of Peace), 
son of David, King of Israel, by Bathsheba, for- 
merly the wife of Uriah. He was appointed by 
David to be his successor in preference to his 
elder brothers. Solomon was renowned for his 
wisdom and for his wealth; and by the building 
of the temple he bound the nation strongly to 
the throne. Fortune long seemed to favour this 
great king; and Israel, in the fullness of its pros- 
perity, scarcely perceived that he was continually 
becoming more despotic. Contrary to the Laws 
of Moses, he admitted foreign women into his 
harem; and from love of them he was weak 
enough in his old age to permit the free practice 
of their idolatrous worship, and even to take 
part in it himself. Towards the close of his 
reign troubles arose in consequence of these 
delinquencies, and the growing discontent, com- 
ing to a head after his death, resulted in the 
division of the kingdom, which his feeble son 
Rehoboam could not prevent. The forty years* 
reign of Solomon is still celebrated among the 
Jews, for its splendour and its happy tranquillity, 
as one of the brightest periods of their history. 
The writings attributed to Solomon are The 
Book of Proverbs, Ecclesiastes, and The Song of 
Solomon, with the apocryphal book The Wisdom 
of Solomon; but modern criticism has decided 
that only a portion of The Book of Proverbs can 
be referred to Solomon. 

Solomon Islands. (1) A dependency of 
Mauritius. (2) An Australian mandatory group, 
formerly a part of German New Guinea. It 
comprises the mountainous Islands of Bougain- 
ville and Buka, which form the administrative 
district of Kieta. Kieta, on Bougainville, is the 
Government station, and has a good harbour. 
Bananas, coco-nuts, taro, and sweet potatoes 
are raised. Pop. 15,800 (Buka about 6800, and 
Bougainville about 9000). (See New Guinea.) 
(8) A British Pacific protectorate, comprising 
the Islands of Guadalcanar, Malaita, Isabel, San 


Cristoval, New Georgia, Choiseul, Mono (or 
Treasury), Shortland, Vella Lavella, RonoE^, 
^ndova, Riwsell, Florida, Rennell, and other 
islands, and including the Lord Howe (Ontong- 
Java), Santa Cruz, and Duff (or Wilson) groups, 
and Tucopia and Mitre Islands. Area, 11,000 
sq. miles; pop. 150,000. Sweet potatoes, pine- 
apples, bananas, rubber, and coco-nuts are pro- 
duced. 

Solomon’s Seal, the common name of plants 
of the genus PolygonUtum, a genus of liliaceous 
but not bulbous plants, with axillary cylindrical 
six-cleft fiowers, the stamens inserted in the top 
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of the tube, and the fruit a globose three-celled 
berry. Species are found in England and Scot- 
land, as well as on the Continent. 

Solomon’s Song (called also the Song of 
Songs, or Canticles), one of the canonical books 
of the Old Testament. From the earliest period 
this book has been the subject of voluminous 
controversies. It seems to have been a recog- 
nized part of the Jewish canon in the time of 
Jesus. Till the beginning of the nineteenth 
century the author of the book was almost 
universally believed to be Solomon. Certain 
critics, however, attribute it to an author of 
Northern Israel, who wrote it about the middle 
of the tenth century b.c., shortly after the 
death of Solomon, in a spirit of protest against 
the corrupt splendour of the court of Zion. 
The unity of the poem is sufficiently evidenced 
by the continuity of names, characters, and 
subject, and is taken for granted by the majority 
of critics. The main subject of dispute has been 
as to its interpretation. The various theories 
in regard thereto fall into two classes, the literal 
and allegorical. The highest form of allegorical 
significance contended for is the mystical or 
spiritual interpretation, by which the whole 
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poem becomes a figurative representation of 
the hopes and aspirations^ together with 
the trials and difficulties, of a spiritual life. 
This interpretation, whether applied individu- 
ally or collectively to the Church or nation of 
Israel, was almost imiversally received both by 
Jews and Christians until recent times. The 
most favoured literal interpretation is that the 
poem represents the temptation and triumph of 
virtuous love. The supporters of an allegorical 
interpretation urge the frequency with which 
the marriage relation is employed, in the Old 
and New Testament, to represent the relation 
of Jehovah to Israel, and of Christ to the Church. 
Recent criticism sees in it a collection or anthology 
of songs anciently used at marriage festivals. — 
Bibliography: A. Harper, Song of Solomon; 
E. C. Martin, Song of Songs; E. Renan, Le 
Cantique des cantiques, 

Solon, Athenian lawgiver and statesman, one 
of the seven wise men of Greece, born about 
688 B.C., died about 558 B.c. He was of good 
family, and acquired a wide knowledge of the 
world in commerce and travel. One of his 
earliest public transactions was in stirring the 
Athenians up to the recovery of Salamis, after 
which he was chosen chief archon (594 b.c.) 
and invested with unlimited powers, the state 
of parties in Athens being such as to threaten 
a revolution. He established a new constitution, 
divided the citizens according to their wealth, 
and added to the powers of the popular assembly. 
He made many laws relating to trade and com- 
merce. He either entirely abrogated all debts, 
or so reduced them that they were not burden- 
some to the debtors; and abolished the law 
which gave a creditor power to reduce his 
debtor to slavery. When he had completed 
his laws, he bound the Athenians by oath not 
to make any changes in his code for ten years. 
He then left the country, to avoid being obliged 
to make any alterations in them, and visited 
Egypt, Cyprus, and other places. Returning 
after an absence of ten years, he found the 
state torn by the old party hate; but all 
parties agreed to submit their demands to his 
decision. It soon became evident, however, 
that Pisistratus would succeed in seizing the 
sovereignty, and Solon left Athens. Though 
Athens now fell under the despotic rule of 
Pisistratus, much of Solon’s legislation re- 
mained effective. 

Solo Whist, a variety of whist akin to the 
American game of Boston, was introduced into 
Britain from Holland towards the middle of last 
century. It resembles ordinary whist in being 
played by four players with a full pack of cards; 
the values are as in whist, but the trump suit 
gives no ’ honours ’. One player can ^ propose *, 
and a second ' accept the taking of eight tricks 
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in partnership; or one player can undertake the 
gaining of five tricks with his own hand (‘ solo *), 
the other three then combining against him. 
Mtsire is the undertaking by one player not to 
take a single trick; abondance that of making 
nine tricks by his unassisted hand. Other allow- 
able declarations of the same nature are mistre 
ouoerte and abondance diclatie* — ^Bibliography: 
Green, Solo Whist; Wilks, Handbook of Solo 
WhUU 

Solstice, in astronomy, one of the points in 
the ecliptic at the greatest distance from the 
equator, at which the sun appears to stop or 
cease to recede from the equator, either north 
in summer or south in winter. There are two 
solstices — the summer solstice, the first degree 
of Cancer, where the sun is about 21st June; 
and the winter solstice, the first degree of Capri- 
corn, where the sun is about 22nd Dec. The 
time at which the sun is at either of these points 
also receives the same name. 

Solution. The liquid obtained by dissolving 
salt or sugar in water may be taken as an 
example of a solution. The water is called 
the solvent, and the salt or sugar the solute. 

A solute may be formed from a solid, a 
liquid, or a gas; a solvent is usually a liquid, 
though crystals, such as the alums and certain 
alloys, may be solutions of one solid in 
another. 

The mass of solute which will dissolve in 100 
parts of solvent defines the solubility. It de- 
pends chiefly on the nature of the solute and of 
the solvent, all degrees of solubility being found. 
The solubility of an inert gas is proportional to 
the pressure (Henry’s law); carbon dioxide, 
dissolved under pressure, comes out of mineral- 
waters when the pressure is relieved. Solubility 
also depends on temperature, that of gases 
generally diminishing and that of liquids and 
solids increasing as temperature rises, and faster 
at high temperatures than at low. 

A saturated solution, in which no more solute 
will dissolve, is in equilibrium at a given tem- 
perature. The conditions necessary for equi- 
librium were studied theoretically by Willard 
Gibbs, on the general principle that as a plumb- 
line comes to rest when the lead is at the lowest 
point, so any system tends to decrease its avail- 
able energy and attains equilibrium when that 
energy is a minimum. 

Phase Rule, — ^The results obtained by Gibbs 
are formulated in the ‘ phase rule ’. A phase 
may be defined to be a part of the system of 
uniform composition throughout. Water-sub- 
stance, ' for example, may exist in the three 
distinct phases of ice, water, and water-vapour; 
these are said to be phases of the one component 
water. Two components, say water and common 
salt, may occur in many phases, e.g. crystals of 
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ioe« crystals of salt, and a saturated solution of 
the salt in water. Tlie phase rule states that the 
number of degrees of freedom in a system, i.e. 
the number of independent ways in which the 
constitution and physical state of the system 
may vary, is c — p + 2, where c is the number 
of components, and p is the number of phases 
present in the system. Hence, if there is no 
freedom, or, in other words, if the system has 
arrived at a definite state of equilibrium, we 
must have c — p -f 2 = 0, or p == c -f 2, so 
that the number of phases present must exc^ 
the number of components by two. Thus, when 
water, ice, and water-vapour are in equilibrium 
in presence of each other, c = 1, and p = 8, 
so that p = c + 2, and there is no freedom; 
in the present case this means that the pressure 
and temperature are definitely fixed, as it is 
easy to see otherwise must be the case, the 
temperature being the freezing-point of water 
under the pressure of its own vapour. If, how- 
ever, only two phases are present, say water 
and water- vapour, c = 1, p = 2, and the num- 
ber of freedoms is 1 — 2 4- 2, or 1; the pressure, 
e.g., may be taken arbitrarily, but the tempera- 
ture is then determinate. 

The phase rule is of practical importance, and 
is much used by chemists, as, for instance, in 
the separation of one salt from another at the 
Stassfurt mines. 

Osmosis and Osmotic Pressure , — When two 
liquids are separated by a porous membrane, 
they do not usually diffuse through the mem* 
brane at the same rates* The Abb^ Nollet 
(1748) tied a piece of skin over the mouth of 
a phial filled with alcohol, and immersed the 
phial in v^ater. After some hours he found the 
skin distended, showing that the water which 
had passed into the phial exceeded in volume 
the alcohol which had passed out. The pheno- 
menon is called osmosis. By forming precipitates 
in the walls of a porous pot, semi-permeable 
membranes may be formed, pervious to one 
liquid but not to another, or pervious to solvent 
but not to solute. Into such a pot, filled with 
solution, water will enter till a definite equi- 
librium pressure, called the osmoHc pressure, is 
reached. It is thus that water is brought through 
cell membranes into living animal and vegetable 
tissues. 

The theoretical importance of osmotic pres- 
sure, pointed out by van’t Hoff, lies in the facts 
that its value increases with temperature and 
the entry of water against the pressure might 
be used to do work. Hence the laws of heat 
engines, already well known, may be applied to 
solutions. The following results thus obtained 
have been verified by experiment. 

(1) The osmotic pressure of a dilute solution 
does not depend on the nature of the solute or 
VoL. X. 


solvent, but only on the number of solute par* 
tides in a given volume. This is true even in 
the extreme case where the solute can be dis- 
persed without a solvent, i.e. as a gas. The 
osmotic pressure of a dilute solution, therefore, 
has the same value as the pressure an equal 
number of particles would exert as a gas in the 
same space. 

(2) The freezing-point and vapour-pressure of 
a solution are less than those of the solvent 
if the ice and steam contain no solute, and 
relations exist between the osmotic pressure, 
the lowering of the vapour-pressure, and the 
depression of the freezing-point, so that any 
one of these quantities can be calculated from 
any other. 

The gas value of the osmotic pressure is found 
to hold for solutions (e.g. of cane-sugar) which do 
not conduct electricity. Solutions of acids and 
salts give higher pressures. Arrhenius pointed 
out that the molecules of solute in these liquids 
must be dissociated, so that the number of 
pressure-producing particles is increased. This 
dissociation theory explains also the electrical 
properties of these same solutions. The num- 
ber of parts or ions into which it is necessary 
to imagine a molecule dissociated in order to 
explain its electric conductivity is the same in 
dilute solution as the number needed to give 
its observed osmotic pressure. A salt like sodium 
chloride (NaCl), which must, if it dissociate, 
give two ions (Na and Cl), causes twice the 
osmotic pressure of cane-sugar, while sulphuric 
acid (HgS04), which must yield three ions (H, 
H, and SO4), produces nearly three times the 
normal pressure. 

Some solutes diffuse through solvents and 
membranes much more freely than others, 
especially organic bodies, do. These less dif- 
fusible substances were called colloids by Graham. 
In the first kind of solution the dissolved par- 
ticles are molecules, or their dissociated parts the 
electric ions. In colloids they consist of aggre- 
gates of molecules, ranging up to particles large 
enough to be seen in a microscope. The amount 
of dispersion a soluble solid will undergo in a 
liquid must be such that the available energy is 
a minimum. Sometimes this is only reached at 
molecular limits, but sometimes it stops sooner 
and a colloidal solution results. The particles in 
this case being larger, there are fewer of them, 
and so the osmotic pressure and the allied effects 
in colloid solutions are small, indeed usually 
negligible. The properties of ordinary solutions 
are those of mixtures of molecules, but colloid 
solutions are systems of two phases, and their 
properties depend chiefly on the surface tension 
between these two phases, the solute particles 
and the solvent. 

Anything which affects the surface energy may 
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change the state of aggregation. In e^me 
cases the particles can no longer remain dis- 
persed, but collect together and are tenapor^y 
pi^ipitated or permanently coagulated. This 
change may be produced by heat or sometimes 
by the action of salts or acids. In the latter case 
the effect is connected with the electrical pro- 
perties, the presence of an electric charge alter- 
ing the surface tension. Examples are seen in the 
deposition of the mud in rivers when they meet 
the salt of the sea, and in the clarifying effect 
of such salts as alum in many technical pro- 
cesses. 

Owing to the difference in energy content, 
chemical reactions arc not the same in surfa^ 
of separation as they are in the bulk of a liquid, 
and need independent study. The most impor- 
tant constituents of soil and of living plants and 
animals are colloids, and thus colloidal chemistry 
is rapidly becoming of supreme importance in 
the invest^ation of agricultural and of physio- 
logical processes. — ^Bibliography: W. C. D. 
Whetham, A Treatije on the Theory of Solu» 
Hon, including the Phenomena of Electrolyaia; 
Sir James Walker, IntroducHon to Phyakal 
Chemistry, W. C. M*C. Lewis, A System of Physi- 
cal Chemistry, 

Solutrean Age. See Palaeolithic Age, 
Solvay, Ernest, Belgian chemist, was bom in 
1888, and died in 1922. During the European War 
he devoted his energies and fortune to the relief 
of the poor in Brussels. 

His name is associated with the manufacture 
of sodium carbonate by the Solvay or ammonia- 
soda process, which is based on the fact that when 
a concentrated solution of common salt is satu- 
rated with ammonia, and carbon dioxide is 
passed through the mixture, sodium bicarbonate 
is precipitated, and ammonium chloride remains 
in solution: NaCl + NH4HCO, = NaHCO, + 
NH4CI. To obtain the normal carbonate, the 
bicarbonate is calcined: XNaHCO, » Na,CO, 4- 
HgO -f CO*. The mother-liquor, containing 
ammonium chloride, is treated with lime obtained 
by burning limestone: CaCO* sa CaO -(- CO*; 
2NH4CI + CaO » CaCl* + H,0 + 2NH,. The 
ammonia and carbon dioxide are recovered and 
used again. 

Before Solvay's time the chief process for the 
conversion of sodium chloride into soda was the 
Leblanc, or black-ash process. Sodium chloride 
is warmed with sulphuric acid, and the mixture 
is then roasted. The reactions are NaCl H*S04 
«: NaHS04 + HCl; NaHS04 -f NaCl « Na,S04 
-I- HCl. The solid product is sodium sulphate 
or aaU-cake. This is heated with limestone and 
coal, forming black ash, from which sodium car- 
bonate is extracted by lixiviation with warm 
water: Na*S04 4 2C = Na*S 4 2CO*; Na*S 4 
CaCO* sw CaS 4 Na*CO,. The ammonia-soda 


process produces sodium carbonate in a pur 
state and more cheaply than the Leblanc pr 
cess, the output from which reached its maa 
mum of 500,000 tons per annum about 188 
Were it not for the recovery of by-products an 
the large amount of capital invested, probabl 
the Leblanc process would by this time ha^s 
Deen obsolete. In 1918 the total production < 
soda was nearly 8,000,000 tons, of which muc 
the greater part was made by the Solvay pn 
cess. See Mond, 

Solway Firth, an arm of the Irish Sea, fom 
ing part of the boundary between England an 
Scotland, and extending inland in a north-easter 
direction for above 41 miles, with a breadt 
diminishing from 20 miles, at its entrance b€ 
tween St. Bees Head, in Cumberland, and Bal 
carry Point, in Kirkcudbrightshire, to 7 milec 
and finally only to 2 miles. A large portion o 
the Solway is left dry at ebb-tide. 

Solway Moss, a tract of mossland in th( 
north of Cumberland, west of Longtown; th< 
scene of a battle between the English and th< 
Scots (under James V) in 1542, when the lattei 
were defeated. 

Solyman% or Suleiman II, surnamed thi 
Magnificent, Sultan of Turkey, born about 1495. 
died in 1566, was the only son of Selim 1, whom 
he succeeded in 1520. Having put down a revolt 
which occurred in Syria and Egypt, and concluded 
an armistice with Persia, he besieged and tool< 
Belgrade in 1521. The next year he captured the 
Island of Rhodes, which had been in the posses- 
sion of the Knights of St. John for 212 years. 
Turning his arms now against Hungary, he gained 
the battle of Moh&cs, and captured Buda and 
Pest. In 1529 he advanced on Vienna, but wa« 
forced to raise the siege with great loss. Hu 
armies next gained considerable territories fron: 
Persia. In 1541 he overran a great part of Hun- 
gary, but an armistice was concluded for five 
years in 1547, though war was renewed in 1551 
In 1565 he attempted the capture of Malta k 
vain. Nesrt year he died at the siege of Szigeth 
in Hungary. 

Soma, a plant belonging to the nat. ord 
Asclepiadacese, the Asclepias acida; also an in- 
toxicating drink obtained, it is supposed, froir 
the plant, which the ancient Aryans believ^ waj 
pleasing to the gods as a sacrifice. They weni 
so far in their adoration of soma that they per- 
sonified it as one of their highest gods. In th< 
Persian cult, haoma, the equivalent of the Indiai 
soma, is both a god and the tree of life. — Cf. L. D 
Barnett, Antiquities of India, 

Somaliland, a region of East Africa, com- 
prising the peninsula known as the *Horn 01 
Africa *. It derives its name from the Somalis 
the indigenous population, but is politically par 
titioned as follows: 
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Sq. Miles. 

Pop. 

Great Britain . . 

68,000 

300,000 

France 

5.790 

65,000 

Itely 

139.430 

650,000 

Abyssinia 

130,000 

300,000 

Total . . 

343.220 

1,315.000 


These figures are approximations from available estimates, 
but. in the absence of accurate census figures, all estimates 
must be considered as more or less vague guesswork. 

Somaliland Protectorate (British), — ^This ex- 
tends along the Gulf of Aden between Lahadu and 
Bandar Ziyada. Berbera (pop. 31,000) is the 
capital; other towns are Zeyla (7000) and Bulhar 
(7000). Skins and hides of fine quality, gums 
and resins, cattle and sheep are among exports; 
Indians and Arabs are the chief traders. The 
Indian rupee is the currency standard. In the 
interior the people (Mahommedans) are nomads, 
whose source of wealth lies in their cattle. 

French Somaliland, — ^The colony lies between 
Eritrea and British Somaliland. Jibuti, a port 
created in 1888 (pop. 8400), is the seat of 
Government. There are some coastal fisheries, 
and enormous deposits of salt are worked (11,500 
tons exported, 1918). A railway connects Addis 
Abbaba with Jibuti; and French Somaliland, the 
only division stani^g on the Suez Canal route, 
is the chief exit for Abyssinia. About 90 per cent 
of the total trade represents goods in transit. 

Italian Somaliland, — ^A colony and protectorate 
extending along the Gulf of Aden and the Indian 
Ocean, bounded by British Somaliland, Abys- 
sinia, and Kenya Colony. By a treaty with 
Britain, Italy acquired (1919) both banks of the 
Juba River, and the port of Kismayu (her only 
port, excepting a few open roadsteads). There 
is a special coinage of 1 rupee (15 rupees = £1 
sterling), and j^-rupee pieces, and currency 
notes are issued. Agriculture is the chief business; 
durra, maize, gums, cotton, butter, and hides are 
exported. Camels and sheep are raised. Alula 
and Obbia are capitals of the sultanates of the 
Mijertins and Obbia respectively; the capital of 
the colony is Mogadishu (pop. 15,000). 

Sombrerite, a natural variety of calcium 
phosphate found in some West Indian islands, 
and named from the Island of Sombrero. It is 
used as a fertilizer. 

Somers, .John, Lord, English lawyer and 
statesman, born in 1651, di^ in 1716. He 
took a prominent part in the opposition to the 
tyrannical measures of Charles 11 and James II. 
After filling many legal offices, he became Lord 
Chancellor in 1697. After the death of William III 
he withdrew into retirement, but was recalled by 
Anne, who made him President of the Coundi. 
He fell again with the Whigs in 1710. Science 
and letters found a warm patron in Lord Somers, 


who was one of the first to recognize Addison’s 
ability. — Cf. H. Maddock, An Account of the 
Life and Writings of Lord Chancellor Somers* 

Somerset, Robert Carr, Earl of, a favourite 
of James I, born in Scotland in 1589, died in 1646* 
He followed James to England when he sue* 
ceeded Elizabeth in 1608. The king made him 
Treasurer of Scotland, and gave him a seat in 
the Upper House with the title of Viscount 
Rochester, and then of Earl of Somerset. In 1618 
he married the wife of the young Earl of Essex 
(after her first marriage had been annulled), 
contrary to the advice of his friend. Sir Thomas 
Overbury. The countess never forgave Over- 
bury for this; and on her suggestion he was 
sent to the Tower for some trivial offence, and 
after a few months dispatched by poison. Somer- 
set was convicted of poisoning Overbury (q.v.), 
and was imprisoned in the Tower from 1616 to 
1622. After his liberation he spent the rest of 
his days in obscurity and disgrace. 

Somerset, a south-western county of England; 
area, 1618 sq. miles. The Mendip and Quantock 
Hills traverse the county; the Avon and the 
Parrett are the principal streams, but the county 
has a coast-line along the Bristol Channel. 
Cattle and sheep, cereals, and cider-apples are 
raised, and coal is found in the Mendips around 
Radstock. The county contains the cities of 
Bath and Wells, part of the city of Bristol, 
and the municipal boroughs of Bridgwater, 
Chard, Glastonbury, Taunton, Yeovil, and 
Weston-super-Mare. Taunton is the county 
town. Pop. (1921), 465,682. — ^Bibliografby: 
W. Page (editor), Victoria History of the Counties 
of England, Somerset; G. W. and J. H. Wade, 
Somerset; E. Hutton, Highways and Byways in 
Somerset, 

Somerset House, a Government building in 
the Strand, London (situated between that 
thoroughfare and the Victoria Embankment), 
stands on the site of a palace commenced by 
the Protector Somerset, which, after being the 
residence of several royal personages, made way 
for the present buildings. It contains the offices 
of the registrar-general of births, deaths, and 
marriages, the exchequer and audit departments, 
the inland revenue, and the wills and probate 
registries of the High Court of Justice. 

Somerville, Mary, Scottish writer on the 
physical sciences, bom at Jedburgh in 1780, 
di^ at Naples in 1872. She was the daughter of 
Admiral Fairfax, and was to a great extent 
self-educated, but acquired a considerable know- 
ledge of Greek and Latin. It was only, however, 
when she became acquainted with mathematics 
that she discovered the tme bent of her genius, 
and in this study she made rapid progress. 
After her second marriage, to William Somerville, 
in 1812, she settled in London. At the request 
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of Lord Brougham^ and with the object of 
popularizing Laplace’s Micanigue Cikste for the 
Society for the Diffusion of Useftil Knowledge, 
she, in 1827, prepared her first work, Mechanism 
of the Heavens, It proved above the class for 
whom it was intended, and was published inde- 
pendently in 1881. This work, which brought 
her many honours, was followed by The Con* 
necHon of the Physical Sciences (1884). She 
removed to Italy, where she wrote her Physical 
Geography t published in 1848, and Molecular and 
Microscopic Science (1869). 

Somerville, a city of Massachusetts, United 
States, in Middlesex county, on the Mystic 
River. It is a semi-industrial city about 2 miles 
from Boston. Pop. (1920), 98,000. 

Somme, a department of France; area, 
2879 sq* miles. It is drained by the Somme, 
and is one of the least picturesque districts of 
France* Cider and poultry are notable products. 
The manufactures, especially textiles, are very 
important. The capital is Amiens. Pop. 453,000. 

Somme, a river of France, which rises in the 
department of Aisne, 7 miles north-east of St. 
Quentin; flows south-west into the department 
of the Somme, and falls into the English Channel 
about 15 miles beyond Abbeville; length, 150 
miles. 

Somme, Battles of the* See European War, 

Somnam'bulism, a peculiar perversion of 
the mental functions during sleep, in which the 
subject acts automatically. The organs of sense 
remain torpid and the intellectual powers are 
blunted* During this condition some instinctive 
excitation may take place, and there may be the 
production of impulses, in consequence, of dif- 
ferent kinds. Walking in sleep is the most 
palpable, but not the most marvellous charac- 
teristic of this condition. The person affected 
may perform many voluntary actions implying 
to all appearance a certain degree of perception 
of the presence of external objects. The som- 
nambulist gets out of bed, often dresses himself, 
goes out of doors, and wal^ frequently over very 
dangerous places in safety* On awaking in the 
morning he is either utterly unconscious of having 
stirred during the night, or remembers it as a 
mere dream. Sometimes the transactions of the 
somnambulist are carried much further; he will 
mount his horse and ride, or go to his usual 
occupation* In some cases somnambulists are 
capable of holding conversation. Somnambulism 
occurs in the sensitive and excitable, often in 
conjunction with other nervous affections, and is 
hereditary* Artificial soninambulism is induced 
by h 3 q>notism, and the consciousness is for the 
time entirely absorbed by one set of ideas* 

Sona^ta, a word deriv^ from the Italian verb 
sonare^ to sound, used to indicate music for 
instruments in contradistinction to vocal music. 
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or cantatas. In its musical application the term 
came first into use early in the seventeenth cen- 
tury, when the art of writing for instruments 
began to receive serious attention, and it was 
applied to any piece of instrumental music, 
irrespective of its form. Thus there was the 
sonata da camera^ or piece of chamber-music, 
and the sonata da chiesa^ or piece of music to 
be played in a church. In course of time the 
meaning was restricted to movements of a certain 
formal type, which demanded as indispensable 
features two chief themes. The quickly growmg 
sense of key-relationship required almost from 
the first that the two chief themes should be in 
contrasted keys, and from this elementary prin- 
ciple the great achievement of modern sonata- 
form has been directly developed. Scarlatti and 
C. P. E. Bach were chief among the early writers 
of sonatas; Haydn definitely established the 
principles of sonata structure; Mozart added 
to its poetic significance; and Beethoven brought 
it to perfection. The general plan of a move- 
ment in sonata-form is as follows: first theme — 
bridge — ^second theme in a related key — codetta 
— development of themes — first theme — ^bridge 
(altered) — ^second theme (in same key as first 
theme)— an extended coda, or musical perora- 
tion. In every sonata one at least of its three 
or four movements should be written according 
to this plan. 

Son^drio, a province and town of Lombardy 
North Italy. The province borders on th< 
Grisons and Tyrol, and comprises the valley 
of the Adda and spurs of the Rhsetian and Ber< 
gamesque Alps. The town is the provincia 
capital and stands on the Mallero. It is £ 
tourist centre. Area, 1257 sq. miles; pop 
(province), 185,183; pop. (town), 10,000. 

Song. The art of song- writing is practisec 
both by poets and musicians, and in both casei 
a purely lyrical form of expression is implied 
with a single clearly defined mood or idea a 
subject matter. The songs of Burns are perfec 
examples of this form, and are still songs evei 
when rendered without music; but in the genera 
mind, music is an essential element of song 
Under Folk-music the origin of folk-song ha 
already been discussed, and under Music thi 
development from folk-song to the art-song ha 
briefly been traced. To Beethoven belongs th 
credit of having taken the first decided step 
towards that intimate union of an equall; 
important voice and piano which is the moden 
art-song. He showed that the accompanimen 
could by judicious alteration be made to reflec 
the changing moods of a poem, even when th 
different verses were all sung to the same melod;) 
In the long list of succeeding song-writers fou 
names stand out as the greatest that have yc 
appeared in the history of music. These ai 
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Schubert, Schumann, Brahms, and Hugo Wolf, 
a remarkable succeiiftion of inspired writers, each 
of whom left the art-song a more intimate union 
of words, melody, and accompaniment than he 
had found it, 

Songuldak, or Zunguldak, a Turkish Black 
Sea port, one of the ports of the Heraclea 
(Eregli) coal-basin. It has an up-to-date break- 
water-protected harbour, with warehouses and 
coal-screening plant, and is the terminus of a 
light railway from the coal-fields. 

The Heraclea coal-basin is the most important 
in Turkey, and before the European War it 
was operated by a French company, who built 
the port of Songuldak; but Belgian and German 
interests were also represented. Other ports of 
the region are Eregli (Heraclea), and Koslu 
Bay, about 2 miles west of Songuldak. 

Sonics, the name given to the transmission 
of energy by wave-motion, which was first sug- 
gested by George Constantinesco in 1914 for the 
purpose of controlling the actuation of a machine- 
gun to fire between the blades of the running 
propellers of aeroplanes. Messrs W. H. Dorman 
& Co., of Stafford, have developed the use of 
the principle in its application to such mining 
tools as rock-drills, and to the riveting and caulk- 
ing tools used in shipbuilding. 

A small piston in a cylinder is used to create the 
wave-motion in water, and the waves produced 
are passed through pipes to a similar cylinder 
at the other end of the system. The whole plant 
is filled with water. The water does not move 
forward as a rigid body, but compression-waves 
are transmitted through it. These waves move 
with the velocity of sound in water. The tools 
used must be capable of working in synchronism 
with the movements of the piston in creating 
the waves, otherwise the plant would not operate 
successfully. 

Sonneberg (zon'ne-berA), a town of Germany, 
in the Republic of Thiuringia, formerly in the 
Duchy of Saxe-Meiningen, on the Rothen. Toys, 
chiefly dolls, of wood or papier m&ch^ are made. 
Pop. 16,000. 

Sonneratia, a genus of Indo-Malayan shrubs 
and small trees, order Lythraceae, growing in 
mangrove-swamps. S, acida has numerous large 
breathing-roots. 

Sonnet, a piece of verse (properly expressive 
of one main idea) consisting of fourteen deca- 
syllabic lines, with rhymes arranged according 
to one or other of certain definite schemes. The 
name was at first given to any short poem of 
a lyrical or amatory character, but was soon 
restricted to a definite form of poem. Thus as 
early as 1575 Gascoigne in his Posies says: 
“Some thinke that all Poemes (being short) 
may be called Sonets. . • • I can beste allowe to 
call those Sonets whiche are of fourtene lynes, 


every line conteyning tenne syllables.** Shake- 
speare, however, uses the word * sonnet * in its 
unrestricted sense (e.g. Twelfth Night, iii, 4, 24). 

There are two types of sonnet in English, the 
Shakespearean, consisting of three quatrains 
clinched by a couplet (seven rhymes in all), and 
the Petrarchan, a more exacting form (five 
rhymes in all). The Petrarchan consists of two 
parts, the octave and the sestet (eight lines and 
six lines), and it is an essential feature of this 
form that there should be a break at the end of 
the octave. Milton failed to observe this rule, 
thus leaving a blemish upon sonnets which are 
otherwise perfect. The rule for the rhymes in 
the octave is very strict; they must be a, b, b, a, 
a, b, b, a, no other form being permissible. 
More liberty is allowed in the sestet, which has 
three rhymes. It is permissible but not desirable 
to end the sestet with a couplet. Some critics 
who should know better blame Shakespeare for 
writing sonnets of the Shakespearean type, as 
if it were a mere indolence on his part not to 
choose the more rigorous form. The Shake- 
spearean form of sonnet is excellent for its pur- 
pose, and has been written by Drayton, Keats, 
and Hartley Coleridge. Three quatrains and a 
couplet is an ideal length, two being too short 
and four too long. The Petrarchan sonnet has 
been written badly by innumerable writers. Its 
chief exponents are Drummond of Hawthomden, 
Milton, Wordsworth, Mrs. Browning, and Ros- 
setti. All the best wniters of the sonnet adhere 
most faithfully to the rules. The sonnet is usually 
didactic rather than purely lyric, but the didactic 
element is subordinated to the poetic. Those 
* who have felt the weight of too much liberty * 
find the rigour of the game of sonnet-writing 
immensely beneficial to their work, as the sonnet- 
form counteracts all tendency to prolixity. Some 
poets, however, agree with Ben Jonson, who 
“ cursed Petrarch for redacting verses to Sonnets, 
which he said were like that Tirrants bed, wher 
some who were too short were racked, others too 
long cut short **. 

As an example of a perfect sonnet may be 
quoted that of Joseph Blanco White (1775-1841 ), 
who illustrated the proverb of his native country, 
Spain, that “ he is a fool who cannot make one 
Sonnet, and he is mad who makes two *’• 

TO NIGHT 

Mysterious NightI when our first parent knew 
Thee from report divine, and heard thy name. 

Did he not tremble for this lovely frame, 

This glorious canopy of light and blue? 

Yet *neath the curtain of translucent dew. 

Bathed in the rays of the great setting flame, 
Hesperus with the host of heaven came. 

And lol creation widened on man’s view. 

Who could have thought such darkness lay concealed 
Within thy beams, O SunI or who could find, 
While fly, and leaf, and insect stood revealed, 

That to such countless orbs thou mad’st us blind; 
Why do we, then, shun Death with anxious strife?— 

If Light can thus deceive, wherefore not Life? 



SONNINO 

BniLioofiAPBrn Sir Sidney EUzdbdhan 
Smnet$; Sir Hall Caine, SmmeU of Three Cerh 
Htiies; William Shaip, SonneU of Ms (Le. the 
nineteenth) Century. 

Sonnino, Sidney, Baron, Italian statesman, 
financier, and scholar, bom 1847, died 1922. 
He enter^ Parliament in 1880, and was Premier 
in 1906 and 1909-10. During the European 
War he was Italian Foreign Minister (1914-9), 
and was an Italian delegate to the Versailles 
Peace Conference. On the fall of Orlando (19th 
June, 1919) he did not seek re-election, and was 
made a Senator. He was a noted Dante scholar. 

Sonom'eter, or Monochord, an apparatus 
used for study^ the transverse vibrations of 
stretched wires or strings. It consists of a long 
wooden box on which the wire is stretched. In 
one form weights are used to stretch the wire, 
and the latter is carried over a pulley to a weight- 
pan, or the sonometer is placed in a vertical 
position. In another, the tension of the wire is 
read from a spring balance, and a small non- 
slipping winch is employed to apply the tension. 
By means of movable bridges the length of 
vibrating wire may be varied. The apparatus 
can be used to determine the frequency n of the 
note given by the wire, since a wire of length 
I cm. under tension T dynes and weighing fn^ 
gm. pe r ce ntimetre vibrates with frequency 
n « VT/ifti -r 2/. 

Sono'ra, a maritime state of Mexico, lying 
along the Gulf of California. It abounds in 
mineral wealth, including gold, silver, copper, 
and coal. Cereals, tobacco, and sugar-cane are 
raised. Hermosillo is the capital, and Guaymas 
the principal port. Area, 76,000 sq. miles; 
pop. 265,000* 

Sonsona'te, a town of San Salvador, Central 
America, connected by rail with Acajutla. Pop. 
15,000. 

Soodraa (S'ddros), the lowest of the four 
great castes of India — Brahmans, Kshatriyas, 
Vaisyas, Soodras. They are chiefly farmers, 
gardeners, artisans, and labourers of every kind. 

Sooran'Jee, or Morindin, a drug used for 
dyeing, prepared from the root of the Morinda 
citrifolia, 

Soosoo, or Susu, a cetaceous mammal, the 
Platanista gangetica, which resembles the dol- 
phin in form, and attains the length of about 
12 feet. It inhabits the Ganges; is most abundant 
in the sluggish waters of its delta, but is found 
also as far up the river as it is navigable. It is 
closely allied to freshwater dolphins of the 
South American rivers. 

Soot, a black substance formed when almost 
any form of fiiel is burnt with incomplete com- 
bustion. It consists of fine black particles of 
carbon and carbon compounds, and is deposited 
on the sides of the diimney or pipe conveying 
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the smoke. The soot of eoal and of wood differ 
materially in composition, the former contain^ 
more carbonaceous matter than the latter. Coal- 
soot contains ammonium chloride and sulphate, 
and has been used for the preparation of the 
carbonate. It contains likewise an empyreumatic 
oil; but its chief basis is charcoal, in a state in 
which it is capable of being rendered soluble by 
the action of oxygen and moisture; on account 
of this action and that of the ammoniacal 
salts, it is used as a manure, and acts very 
powerfully as such. The soot of wood has been 
minutely analysed, and found to consist of 
fifteen different substances, of which ulmin, 
nitrogenous matter, calcium carbonate, water, 
calcium acetate and sulphate, potassium ace- 
tate, and carbonaceous matter insoluble in alkalis 
are the principal. 

Sophists, a school of philosophers who ap- 
peared in Greece about the middle of the fifth 
century b.c. The Sophists occupy the transition 
period between the elder cosmical philosophies 
of Greece and the subsequent systems, beginning 
with Socrates, Plato, and Aristotle, which were 
founded primarily on the study of the human 
mind. The direct services of the Sophists to 
philosophy appear to have been small and nega- 
tive; but they rendered great services to science 
and literature, and thus indirectly to philosophy. 
They have been not inaptly compared to the 
French Encyclop^distes. They belonged to all 
the liberal professions, and taught all the usual 
branches of knowledge. Some of them were dis- 
tinguished as rhetoricians and grammarians, 
others as men of science. They frequently made 
a profession of universal knowledge, and though 
they carried their pretension so far as to profess 
to speak of subjects of which they knew nothing, 
all their pretensions were not equally frivolous. 
Rhetoric, to which the Sophists gave undue im- 
portance, was systematically studied by them, 
and they supplied some of the earliest models of 
good Greek prose. 

Protagoras of Abdera, the earliest and one of 
the most important of the Sophists, was con- 
temporary with Socrates, but considerably older; 
he applied the Heraclitean doctrine of the uni- 
verse flux of all things to the mind, and main- 
tained the uncertainty of the existence of the 
gods and the relativity of all truth. Man 
he said, the measure of all things. All 
opinions are equally true, and contradictories 
may be affirmed with equal authority.’’ Pro- 
tagoras is said to have been the first who taught 
for pay, and, though he left his pupils to fix 
his remuneration according to the amount of 
benefit they had received, he is said to have 
become wealthy. Goigias of Leontini, who came 
to Athens in 427 b.c., took a bolder stand in 
scepticism than Protagoras. His book was called 
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O/ the Non^^adetemt ^ ej Nahtrti and hit three 
ordinal pfopotitioiit were that nothing exitts, 
that if anything exists it cannot be known, that 
if it could be toown it could not be communi- 
cated. Other Sophists were Hippias, Thrasy- 
machus, Critias, and Prodicus. Hippias of Ehs 
represented the law as a tyrant in compelling men 
to act contrary to nature. Thrasymachus made 
the gratification of desire the natural right of 
the stronger, and might the law of nature* 
Critias, one of the thirty tyrants, ascribed faith 
in the gods to the invention of politicians. 
Prodicus of Ceos taught a morality more in 
accordance with ordinary conceptions of right. 
His teaching was recommended by Socrates, 
and he has sometimes been called his predecessor. 
— Bibliography: T. Gomperz, Greek Thinkers; 
J. Burnet, Greek Philosophy^ 

Sophocles, the second of the three great 
Greek writers of tragedies, was bom about 
495 B.C., and died in 406 B.c. He was thirty 
years younger than iEschylus and fifteen years 
older than Euripides. His father was Sophillus, 
and his native place was Colonus, a suburb of 
Athens. The beauty of his body when young 
was no less remarkable than the beauty of his 
mind when mature, and at the age of fifteen he 
was chosen to lead the chorus of boys in the 
celebration of the victory of Salamis. He ex- 
celled both in scholarship and in games. At 
the age of twenty-seven he competed against 
uEschylus with a tragedy (? the Triptolemus) 
and won a victory. A legend (not well founded) 
says that the judges on this occasion were 
Cimon and the other generals, who had just 
returned from Scyros. The younger generation 
had knocked at the door successfiilly; in his 
magnificent Oresteia, produced some ten years 
later, .^schylus showed distinct traces of the 
influence of Sophocles. One of the few facts 
which we know about Sophocles is that in the 
Samian War of 440 b.c. he was one of the generals 
who served with Pericles. It was typical of him 
to take his full share in all civic duties. He is 
said to have owed his appointment to the 
political wisdom displayed in his Antigone, 
which was produced in 440 b.c. One of the 
other stories about Sophocles was that in his 
extreme old age he was indicted by his son 
lophon and accused of being incapable of 
managing his own affairs. His sole defence 
was to recite a choras out of the newly written 
(Edipus Coloneus; the case was dismissed. All 
the other legends about him are more or less 
unimportant, but all go to show that he was 
of a gentle disposition, and well beloved by 
everyone. 

The minor poems, elegies, and pseans written 
by Sophocles are all lost, and of his 118 dramas 
(some of which were, of course, satyr-plays) 
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oolfy seven tragedies and some fragments sur- 
vive. The seven extant tragedies, in the piobilde 
order of their production, are: Ajax, Antigone, 
Bleetra, (Edipus Tyrannus, Trackinia, (Edipus 
Coloneus, and Philoctetes, The Ajax is a pow^frd 
play, dealing with the madness and suicide of the 
hero, who, like Don Quixote, attacked a flock 
of sheep, thinking it was a band of warriors. 
The latter part of the play is concerned with 
the question of the disposal of the body of 
Ajax. The Antigone, which may be earlier than 
the Ajax, is one of the most famous of Greek 
tragedies. Its story, which centres upon the 
conflicting claims of State and of family, makes 
an appeal to all readers. Its heroine, the virgin* 
martyr, is the greatest of the women in the 
seven plays, albeit she is somewhat cold, re- 
sembling in this respect Isabella in Measure for 
Measure, The Electro is a hard and brilliant 
play, deriving most of its hardness from its 
heroine. It suffers much from the inevitable 
comparison with the Choephori of JBschyhis. 
It is a play which arouses admiration rather 
than enthusiasm. The (Edipus Tyrannus is 
universally recognized as the masterpiece of 
Greek tragedy. It is to tragedy what the Dory* 
phorus of Polyclitus was to the art of statuary 
— a canon or standard of perfect proportions. 
In some ways it resembles a play of Il^n (e.g. 
Rosmersholm), as the plot does not consist of 
what the characters do, but of their finding out 
what they already have done. This play con- 
tains the greatest examples of Sophocleses irony. 
The Trachinice is perhaps the least memorable 
of the extant plays, but the character of Deianira 
is one of the most beautiftil of non-Shakespearean 
women. The (Edipus Coloneus is a marvellously 
poetical play, written in a mood akin to that 
of Shakespeare when he wrote The Tempest, It 
has little plot, but quite enough to sustain the 
interest. (Edipus himself is a wonderfril portrait 
of old age, drawn by a man who was himself 
nearly fourscore and ten years old. When 
Shakespeare wrote King Lear he was only 
forty-one. In the Philoctetes there is a certain 
lessening of the tragic tension, and a catastrofte 
is averted by the intervention of Heracles. This 
play is extraordinarily fresh to be the work of 
a man of eighty-seven. The characters are 
vividly drawn, and there is a striking contrast 
between the marooned Philoctetes, Odysseus the 
man of the world, and Neoptolemus the in- 
genuous youth. 

Sophocles introduced certain improvements hi 
his plays. He was the first playwright to employ 
a third actor. It is probable that in writing cer- 
tain parts he had certain actors in view. He 
introduced painted scenery. In his management 
of the chorus he is extremely skilful, being in 
this as in many respects the mean between 
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^schylus and Euripides. His choruses do not 
take up too much of the play, nor are they 
entirely unconnected with the dramatic situation, 
as those of the later poets frequently are (Aris- 
totle, Poetics^ xviii). His most striking reform, 
however, is his breaking up of the trilogy. He 
exhibited his plays in sets of three, but each 
member of the set was an independent entity. 
It is incorrect but not uncommon to call the 
CEidipua Tyrannwt CBdipus ColmeuB, and Anti^ 
gone a trilogy. Many years elapsed between the 
writing of these plays, and the Antigone is by 
far the earliest of the three. JBsthetically they 
may be considered a trilogy, but actually they 
are not. 

In considering the pla3rs of Sophocles, it should 
always be remembered that the seven which we 
possess are all masterpieces of mature style, 
probably selected for educational purposes. 
Sophocles when he produced the earliest of his 
extant plays was some three years older than 
Shakespeare ever was. So we do not possess 
any of his work that is immature or unsatis- 
factory, nothing corresponding to The Two 
Gentlemen of Verona or Troilus and Creaaida, 
The Antigone was Sophocles’s thirty-second play, 
according to some authorities. These facts help 
to account for the perfection of the extant plays, 
a perfection which is perfectly satisfying to some 
scholars, while it appears a blemish to others. 
Sophocles is so much an incarnation of the Greek 
spirit that he appeals most strongly to scholars; 
to some untrained readers he appears faultily 
faultless, a mere model for juvenile writers of 
Greek iambics. In the Poetics (xvii) Aristotle 
says that poetry implies either a happy gift of 
nature or a strain of madness. In the one case, 
a man can take the mould of any character; 
in the other, he is lifted out of his proper self. 
There is no doubt that Sophocles is a poet with 
a happy gift of nature, one who can take the 
mould of any character. Of this kind of poet 
he is perhaps the greatest. Those with a strain 
of madness may be, however, loftier poets, and 
their work may be greater though less equable. 
Sophocles excelled in self-control; he was a good 
critic both of his own and of other men’s work. 
Thus he said that ^schylus did the right thing 
without knowing it, and that he himself drew 
men as they ought to be drawn, while Euripides 
drew them as they were. These remarks imply 
a self-conscious attitude towards his art. The 
excellence of Sophocles is, however, very great. 
He has the art of concentration, compressing 
much into a few lines. His plays are full of 
variety; he had no set formula for a play. In 
every play he shows the even balance of his 
mind. His art is so unobtrusive that it conceals 
its own artfulness; be works like nature, «ad 
like nature he does nothing in vain. His smallest 


touches are fraught with meaning. His plots 
are masterpieces of construction; his mastery 
over the iambic senarius is complete, and his 
lyrics are among the greatest of Greek poems. 
— Bibliography: Sir R. C. Jebb, Sophocles (a 
most elaborate edition of the plays with a prose 
translation); L. Campbell, Sophocles (verse trans- 
lation); J. S. Phillimore, Sophocles (three plays» 
(Edipus Tyrannus, (Edipus Coloneus, Antigone^ 
translated); C. W. Collins, Sophocles (Ancient 
Classics for English Readers Series). 

Sopho'ra, a genus of plants, nat. ord. Legu- 
minosse. The species are ornamental shrubs and 
trees, found chiefly in central and tropical Asia, 
and the tropical and sub-tropical parts of South 
America. They have pinnate leaves, and ter- 
minal racemes or panicles of whitish flowers. 
The species best known in England are 5. 
japonica and 5. chinensis, 

Sophron, Greek writer of mimes, flourished 
at Syracuse about 430 b.c. His mimes, which 
were prose dialogues, are lost; but some idea of 
their nature may be gained from the 2nd and 
15th Idylls of Theocritus (q.v.), and from the 
mimes of Herodas (q.v.). Sophron powerfully 
influenced Plato in the composition of his 
Dialogues, 

Sopra'no, the highest register of female voices. 
Its ordinary range is from C below the treble 
staff to A above it, though some sopranos may 
go as high as £. The mezzo-soprano register 
is from A to F, that is, a third lower than the 
soprano. 

Sora'ta, or Illampu, one of the highest of 
the Andes, a volcanic cone in Bolivia, on the 
east side of Lake Titicaca. 21,484 feet altitude. 

Sorau (z5'rou), a town of Prussia, in the 
province of Brandenburg. Manufactures include 
woollen and linen cloth, dyes, shoes, glass, and 
machinery. Pop. 18,000. 

Sorbonne', a celebrated French institution 
founded in 1252 by Robert de Sorbon, chaplain 
and confessor of Louis IX. The college was 
designed by its founder as a sort of hostel for 
poor students of the university, and for the 
benefit and accommodation of certain secular 
priests devoted to the study and gratuitous 
teaching of theology. It was thus originally a 
theological society, whose axiom was: Omnes 
nos sumus socii et sequales ”, and it soon became 
known in Christendom as the community of poor 
masters. The characteristics of the society were 
equality and poverty. Enjoying as it did the 
favour of the Holy See and royal patronage, 
the Sorbonne soon became an authority in 
matters theological, and was for centuries 
synonymous with anti-liberal tendencies in the 
Church. On the other hand, the Sorbonne intro- 
duced in 1470 the art of printing into France, 
by calling to Paris Gering, Friburger, and Crantz, 
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three associates of Gutenberg. It also condemned 
the Jesuits and took sides with the Jansenists. 
Cardinal Richelieu erected a new building for 
the Sorbonne in 1629, and as a benefactor he 
was buried in the church of the Sorbonne, where 
his tomb is still preserved. Suppressed by the 
Revolution, and deprived of its endowments on 
5th April, 1792, it was restored by Napoleon in 
1808, at the reconstruction of the university, 
as the theological faculty. The construction of 
the present building, begun in 1884, was com- 
pleted in 1889; since 1896 the Sorbonne has been 
the University of Paris, and houses the faculties 
of letters and science, and various other depart- 
ments known as the £cole des Hautes Etudes. 

SoreP, a town and river port of Canada, in 
the province of Quebec, on Lake St. Peter, at 
the mouth of the Richelieu. Industries include 
shipbuilding, founding, clothing, aerated waters, 
pulp-milling, and agricultural implement making. 
Pop. 8000. 

Sore Throat is due to inflammation or irrita- 
tion of the region from the back of the mouth to 
the larynx, but it is most frequently associated 
with infection of the tonsils or the region around 
them. There may be either acute or chronic 
tonsillitis, and where the tonsils are enlarged or 
unhealthy the person is much more subject to 
these attacks. In certain cases the infection 
spreads to the parts around, and forms an abscess 
in the throat wall called a quinsy. This condi- 
tion is associated with much pain and discom- 
fort. Sore throat may also be a symptom in 
some general diseases, and in some of these the 
throat is the site of the infection. Thus it is 
prominent in diphtheria, scarlet fever, and in 
the secondary stage of syphilis, while there is a 
deflnite connection between sore throat (ton- 
sillitis) and rheumatism. Infections of the 
tonsils, causing sore throat, are predisposed by 
decayed teeth, septic gums, a general unhealthy 
condition of the mouth, and by chronic nasal 
catarrh. 

Sorghum, a genus of grasses, some species 
of which are known by the general name of 
millet. They are tall grasses with succulent 
stems, and are found in the tropical parts of 
Asia, whence they have spread to other warm 
regions. S. vulg&re is the largest of the small 
cereal grains, and is called Guinea-corn and 
Indian millet. The different kinds are called 
jowar in India, where many of the inhabitants 
live upon these small dry grains, as upon rice. 
It is the dhurra and Kafiir corn of Africa. 
Sorghum has been introduced into the south 
of Europe, where it is chiefly used for feeding 
cattle and poultry, but it is also made into 
cakes. 

So'ria, a province of North-Eastern Spain; 
area, 8988 sq. miles; pop. 158,000. Soria, on 
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the Douro, and on a plateau over 8400 feet 
altitude, is the capital. Pop. 8000. 

Sorrel (Rutnex acetosa), a plant belonging to> 
the nat. ord. Polygonacese. The leaves have an 
add taste, and have long been used in salads. 
The stems are upright, 1^ or 2 feet high, pro- 
vided with a few arrow-shaped leaves on the 
inferior part of the stem, and lanceolate ones 
above. The sheep’s sorrel (J?. acetosella) is 
smaller than the preceding, but resembles it in 
habit. Wood-sorrel is of the genus Ox&lis. 

Sorrel Tree (Oxydendrum arboreum), a tree 
belonging to the nat. ord. Ericaceae. It inhabits 
the range of the Alleghanies from Virginia to 
Georgia. The leaves are 4 or 5 inches long, oval- 
acuminate, finely toothed, and strongly acid in 
taste. The flowers are small, white, and disposed 
in long one-sided racemes, clustered in an open 
panicle. 

Souari-nut (s6-a're), the fruit of Caryocar 
nucifirum, a native of British Guiana. It is 
spherical in form, of a reddish-brown colour, 
and measures 5 to 6 inches in diameter. It 
contains four or fewer seeds embedded in a 
white pulp. They contain a nutty, oily kernel, 
which is pleasant to eat, and is imported into 
Britain under the name of butter-nuts (q.v.). 

Soul, the rational and spiritual part of man 
which distinguishes him from the brutes; the 
indwelling spirit which is both immaterial and 
immortal. The belief in an animating principle 
as distinguished from the body has existed since 
time immemorial. It is a belief which has found 
acceptance among all peoples, and philologists 
have proved that there is hardly a language 
wherein the word soul or its equivalent is not 
to be found. The mysteries of life and death 
suggested to the human mind the belief in an 
invisible spirit which gave life and movement 
to all living things. The ancient Egyptians 
developed definite ideas about the existence of 
the soul, but connected its life with the pre- 
servation of the body. In Indian philosophy 
the soul is considered as the principle of life; 
it is distinguished from the body, which is only 
a transitory episode in the life of the former. 
In the Old Testament the reality of the soul, 
as distinct from the body, is never asserted. 
Among the Greeks, Homer distinguishes be- 
tween soul and body, but the soul, when sepa- 
rated from thebody,has only a shadowyexistence.. 
Plato taught that the soul is immaterial and 
immortal. He defined the soul as self-moving 
activity, and as consisting of three parts, the 
rational soul alone being immortal. Aristotle 
defined the soul as the entelechy of the body, 
that is, the actual as opposed to the potential 
existence. The Stoics, who held all things real 
to be material, considered the soul as an emana- 
tion of the deity, and consisting of the wanm 
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breath within us. Oiigen, like Plato, ascribed 
pre-existence to the soul. Augustine maintained 
that the soul, which is immaterial, was present 
in the entire body and in every part of it. Chris- 
tianity recognized body and soul as a dualism. 
In modem philosophy the dualistic theory was 
especially elaborated by Descartes. He con- 
ceived the soul as the thinking substance, as 
distinguished from the body, which is extended 
substance, both being separate realities. The 
seat of the soul, according to Descartes, is the 
brain, and specifically the pineal gland. The 
interaction between body and soul is only pos- 
sible through divine assistance. To avoid the 
dualism of Descartes, as well as the pantheism 
of Spinoza (q.v.), Leibnitz defined the soul as 
a monad, i.e. a simple unextended substance, 
with the power of acting. In his theory of 
Pre-established Harmony he excludes inter- 
causal relations between body and soul. Hume 
denied the existence of the soul as a real or 
permanent subject, whilst modem psychologists 
look upon the soul as the inner activity of which 
we are conscious. W. James defines it as ^ the 
permanent substance or agent, whose act is the 
state of individual consciousness**. See ilfeto- 
phyaics; Mind; Monism; Psychology. 

Soult, Nicolas Jean de Dieu, Due de Dalmatia 
and Marshal of France, born at Saint Amans la 
Bastide, in the department of Tam, 1769, died 
1851. In 1785 he enlisted in an infantry regiment, 
and, raised from the ranks, he became succes- 
sively lieutenant and captain in his regiment, 
and after successive promotions was named 
general of division by Mass^na, to whose army 
he was attached. He was one of the marshals 
created immediately after the formation of the 
Empire in 1804; and in the Austrian War in 
1805 distinguished himself at Ulm and Auster- 
litz. He acquired new fame in the Prussian 
campaign; and in 1807, after the battle of 
Friedland, took Konigsberg. From 1808 to 
1812 he fought in Spain, but, overmatched by 
Wellington, was unable to gain many laurels. 
In 1818 he was recalled, in consequence of 
Napoleon’s disasters, to take the command of 
the 4th corps of the grand army, and com- 
manded the infantry of the guard at LUtzen. 
On the news of Wellington’s victory at Vittoria 
he was sent back to reorganize the French force 
in Spain, and did his utmost to oppose Welling- 
ton’s triumphant career till Napoleon’s abdica- 
tion. Soult then became an adherent of Louis 
XVIII, but on Napoleon’s return he joined his 
standard, and after the second restoration he 
took up his residence at Dfisseldorf. He was 
permitted to return to France in 1819, and in 
1827 was raised to the peerage. After the July 
revolution of 1880, and on two subsequent 
ooeanons, he held ministerial office, and in 


1846, on retiring from public life, was created 
Grand-Marshal of France. — Cf. A. Sall6, Vie 
politique du mofichal Soult. 

Sound, a term applied both to the external 
disturbance which stimulates our sense of hear- 
ing and to what is heard. In the perception of 
sound, three things are requisite, namely, a 
sounding body, a medium through which the 
disturbance travels, and the ear by which the 
sound is heard. Sounds may be discriminated 
as being either musical sounds or noise, and 
experiment shows that any regular periodic 
motion or vibration will, if rapid enough, give 
rise to a musical sound. The rotation of a 
circular saw or the sounding of a siren may 
be cited as instances in which periodic noises 
originate definite musical tones. The number 
of teeth which pass a given point in one second, 
i.e. the number of repetitions of the periodic 
motion which take place in one second is called 
the frequency of the vibration. As the speed of 
the saw diminishes, the note which it emits is 
heard to fall in pitch. Hence it may be noted 
that pitch depends on the frequency of the 
sounding body. In order that the saw may make 
a musical sound (apart from the noise inevitably 
associated with the sound) it is necessary that 
the vibrations should be sufficiently rapid. Below 
a certain speed the noise of the separate teeth 
may be distinguished, and above this speed a 
very low hum is heard. This brings out a limi- 
tation of the human ear, which is capable of 
perceiving sounds only within certain limits of 
frequency; these may be set at 30 for the lower 
limit and about 24,000 for the upper limit of 
audibility, but these limits vary from one person 
to another and in the same person with age. 

Sound travels at a definite speed which is 
slower than that of light, since in nature the 
thunder is heard after the lightning flash has 
passed. The medium of transmission of sound 
is, in general, the air, but all kinds of matter 
transmit sound; sound does not pass through 
a vacuum. Sound is transmitted through the 
medium by means of a wave motion of the 
particles of the medium. In the case of a tuning- 
fork vibrating in air, the air is alternately com- 
pressed and rarefied by the action of the prongs, 
and the waves which are sent out consist of a 
series of alternate compressions and rarefactions, 
which may be regarded as corresponding roughly 
to the crests and hollows of water waves. Within 
a sound-wave the particles of the medium vibrate 
to and fro along the line of propagation of the 
sound. The vibrations are hence called longi- 
tudinal; they have a certain amplitude or maxi- 
mum displacement of the particle from its rest 
position; their frequency is that of the sounding 
body; and their wave-length is the shortest 
distance between two particles in the same 
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state of displacement motion* We may 
convince ourselves that the vibrations in sound- 
waves are longitudinal by considering that the 
drum of the ear requires direct or normal impact 
to set it in vibration. Musical sounds may dilfer 
from one another in loudness, pitch, and quality; 
loudness depends on the amplitude of the vibra- 
tion, pitch on its frequency, and quality on the 
admixture of harmonics or overtones. By quality 
is meant that property of a sound by means of 
which the ear instinctively differentiates it from 
other sounds of the same pitch and loudness; 
for example, flute, stringed instrument, and 
human voice can be recognized and separated 
by their differences in quality. 

Speed of Sound in Air , — Since the experiments 
of the Florentine Academy many determinations 
of the speed of sound have been made by timing 
the interval between the flash of a cannon and 
its report. These show that sound travels at 
about 881 metres per second, or 1087 feet per 
second at (f C* Experiment and theory show that 
the speed varies with the temperature, but not 
with the pressure of the air. The measurements 
made by Regnault and others tend to show, 
however, that the speed diminishes with the 
intensity of the vibration. The speed of sound 
increases by 2 feet per second for each degree C. 
rise in temperature. The speed of sound may 
be shown to depend on the physical properties 
of the medium through which it travels. If E 
is the elastic modulus brought into play by the 
vibrations, and d is the density of the medium, 
V, the speed of sound, is given by For 

air it can be proved that the speed is VPy/d, 
where P is the pressure and y the ratio of the 
two specific heats of air (see Specific Heat). The 
speed V is related to the frequency n and the 
wave-length X by the equation V *= nX. 

RefkcHon of Sound. — Sound-waves conform to 
the ordinary laws of reflection. This has been 
proved by photographing the waves. The re- 
flection of sound accounts for the inferior acous- 
tical properties of many halls and large rooms, 
the existence of echoes in general, the property 
of the whispering gallery in St. Paul’s Cathedral, 
and the use of the speaking-tube as a means to 
transmit speech. 

Refraction of Sound . — ^Acoustic prisms and 
lenses have been employed to verify the change 
in the direction of sound-waves on passing into 
another medium. Refraction takes place in the 
atmosphere as a consequence of wind-speed 
variation or temperature variation with height 
above the ground. Either of these may cause 
a change in the speed of the waves with leveL 
Thus, sound-waves moving with the wind are 
refracted downwards, but the opposite takes 
place with motion of the waves against the 
wind. If the temperature increases with height 


above the ground, the waves are again refracted 
downwards, and tend to travel to a greater dis- 
tance. This condition may be frequently observed 
about sunset. But when with increase in height 
there is fall of temperature, the sound-waves 
are refracted upwards, and the sound does not 
carry well — ^a condition often noticeable on a 
hot summer day. 

Interference of Soundwaves . — ^When two trains 
of waves arrive simultaneously at the ear, the 
effect heard depends on the relative frequencies 
of the two waves. If the two sounds have the 
same wave-length, they may be capable of com- 
bining to produce silence; but when there is a 
difference in the wave-lengths, beats are heard, 
the number of beats heard per second being equal 
to the difference of the two frequencies. 

Measurement of Frequency . — ^The number of 
vibrations made in one second by a sounding 
body may be determined to within 1 or 2 per 
cent by means of the siren or the sonometer 
(q.v.). The latter instrument can be employed 
over a range of about 00 to 1200 vibrations per 
second, i.e. the range of pitch of ordinary music. 
Accurate methods which have been employed to 
determine fork frequencies comprise Scheibler’s 
tonometer, Mayer’s graphic method, MXeod and 
Clarke’s method, and those in which combined 
use is made of the oscillograph and the kine- 
matograph. Scheibler’s method depends on the 
production of beats; it consists of a series of 
tuning-forks so adjusted that each fork gives 
four beats per second when soimded with either 
of the neighbouring forks. In one of Scheibler’s 
instruments there were fifty-six forks giving a 
range of frequencies of one octave, viz. from 
220 to 440. After trial had shown that the 
frequency of the test note lay between two 
standard forks, the true frequency was deter- 
mined by timing the beats which the note made 
when sounded successively with each of the 
standards. 

Sound Detection . — ^During the European War 
the necessity to locate enemy guns brought into 
existence a * sound-ranging * section. Listening 
devices were placed in different surveyed posi- 
tions; these passed on their indications to a 
central station where they were recorded auto- 
matically on a photographic film moving at a 
known rate, and the distance and direction of 
the gun were calculated from the recorded times 
of arrival of the sound at three different stations. 
The device employed was termed a microphone. 
The hot-wire microphone of Tucker and Paris 
consists of a wire grid placed in the mouth of 
a resonator; the wire carries a current which 
causes it to glow feebly, and when resonance 
takes place the motion of the air in the mouth 
of the resonator cools the grid; this lowers the 
electrical resistance of the grid, disturbs the 
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electrical balance of the circuit, and causes the 
deflection of a galvanometer. In the case of 
the arrival of a gun report, the grid was noticed 
to ^ blink The apparatus is capable of many 
applications to sound problems. See Echo; 
Microphone; Reflection; Refraction; Reeonanu; 
Sensitive Flames; Siring Ftames; Siren; 
Sonometer, 

Sound, The, a strait which connects the 
Kattegat with the Baltic, and separates the 
Danish Island of Zealand from Sweden. It is 
66 miles long, and roughly 17 miles broad. The 
name Sound, however, is more properly applied 
to the narrow passage, 8 miles wide, between 
Elsinore and Helsingborg. Formerly all merchant 
vessels passing the Sound had to pay duty to 
Denmark at Elsinore, but in 1857 the duties 
were abolished by treaty. Great Britain paying 
one-third of the indemnity. During the Euro- 
pean War a part of the Sound (Kogrundsr&nnan) 
was closed by the Swedish (^vemment to all 
but certain Swedish vessels, on account of the 
danger involved to Swedish neutrality by at- 
tempts of belligerents to seize vessels passing 
through. 

Sounding. See Lead-line; Deep-sea Explora* 
lion, 

Sourabaya, or Surabaya (sd-rh-bh^yh), a 
seaport-city of Java, capital of the residency of 
Sourabaya, on the Strait of Madura. It has a 
large harbour extensively fortified, and is the 
army and navy head-quarters of the Dutch 
East Indies. Batavia is connected by a single- 
track railway (500 miles). Trade centres round 
rice, tobacco, copra, coffee, and native produce. 
Pop. 160,000. 

Sourakarta, or Surakarta, a city of Java, 
capital of the residency of Sourakarta, on the 
Pepd River. It is the head-quarters of a prince 
tributary to the Dutch, and is connected by rail 
with Semarang and Sourabaya. Pop. 20,000. 

Souslik, the name of rodent mammals be- 
longing to the genus Spermophilus of the squirrel 
family (Sciuridse), and including about forty 
species native to the Northern Hemisphere. 

South, Robert, British divine, bom in 1684, 
died in 1716. Educated at Westminster School 
and Christ Church, Oxford, he was chosen public 
orator of the University of Oxford in 1660. In 
1676 he went to Poland as chaplain to the 
English Ambassador, and on his return became 
rector of Islip, in Oxfordshire. He was reckoned 
the most celebrated preacher of his day. 

South Africa, Union of, comprises the four 
provinces of Cape of Good Hope, Transvaal, 
Orange Free State, and Natal. Area, 478,090 
sq. miles; pop. 6,980,000 (5,400,000 being 
coloured). The Union seat of government is 
Pretoria; Cape Town is the seat of legislature. 
Gocemmmf. — ^Executive power is in the hands 
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of (1 ) a Governor-General appointed by the king; 
(2) an Executive Council nominated and sum- 
moned by him, comprising the king’s ministers 
of State. Legislative power is exercised by Parlia- 
ment, which is bicameral, and is presided over 
by the king, in the person of the Governor- 
General. The Senate comprises 40 members 
(8 elected by each province and 8 nominated), 
and the House of Assembly, 184 members 
(elected by electoral divisions, of which the Cape 
has 51, Natal 17, Transvaal 49, and Orange Free 
State 17). No member can sit in both Houses 
simultaneously. There are Provincial Councils 
(Cape 51 members, Transvaal 49, Orange Free 
State 25, Natal 25), elected for three years, each 
with an Executive Committee (4 members, not 
necessarily Council members), presided over by 
an Administrator, who is appointed by the 
Governor-General, and holds office for five years. 
English and Dutch languages are on an equal 
basis, and the coinage and weights and measures 
are British. However, some old Dutch measures, 
&c., are still in use, e.g. the morgen as 2*116 
acres. See articles on the provinces; Africa; 
Rhodesia; South-west Africa Protectorate; Smuts; 
Botha; Kruger; Ac. 

Languages, — ^The Union of South Africa pre- 
sents the phenomenon of the corrupted or 
dialectical form of another European language 
enjoying equal rights with English in a British 
dominion. Taal or Cape Dutch derives its name 
from the Dutch word taal, meaning language or 
speech, as in cfe Nederlandsche taal, the Dutch 
language. It is characterized by its exceedingly 
limited vocabulary; but a purer Dutch, namely, 
the Dutch of the Bible and the Catechism, has 
always been used in a greater or less degree by 
the better-educated classes. Taal is a patois 
based on the Dutch language of the early 
seventeenth-century settlers, and bears little 
resemblance to mc^ern Dutch, for it has been 
developed in isolation, and the earlier colonists 
were of the poorer classes, whose language was 
simple. As a consequence, there is no South 
African literature so far as Taal is concerned. 
The majority of South Africans are conversant 
with both Cape Dutch and English. Bryce, in 
his Impressions of South Africa, says: 

To an Englishman or American who knows how rapidly 
his language has become the language of commerce over 
die world; how it has almost extinguished the ancient 
Critic tongues in Scotland and Ireland: how quickly in 
the United States it has driven Spanish out of the south- 
west, and has come to be spoken by the German, Scandi- 
navian, and Slavonic immimnts whom that country receives, 
it is sviprising to find that Dutch holds its ground stubbornly 
in South Africa. 

Such words as drift, a ford; fontein (as in Bloem- 
fontein, &c.), a fountain; trek, to journey, or the 
length of a journey; and veld, applied to open 
plains, are all of Dutch derivation and are in 
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everyday use in Sou^ Afirica, and appear in 
many geographical names. 

Ueomt History , — ^The origins of the South 
AfHcan War (1890-1902) must be traced to the 
circumstances in which the two Boer Republics, 
the Transvaal and the Orange Free State, came 
into existence, and to the new con- 
ditions created by the discovery of 
gold in the Transvaal. Great 
Britain had acknowledged the inde- 
pendence of both Republics in 
1852->4, but, on the ground that 
misgovernment in the Transvaal 
constituted a danger to the neigh- 
bouring British colonies, the Trans- 
vaal was annexed in 1877. Three 
years later the Transvaal Boers 
rebelled, and defeated a British 
force at Majuba Hill (26th Feb., 

1881), after which Gladstone’s 
Government rescinded the annexa- 
tion and recognized the indepen- 
dence of the Republic under the 
suzerainty of the British Crown. 

The agreement of 1881 was con- 
firmed by the Convention of London 
(1884). In the same year gold was 
discovered in the Transvaal, and the 
Convention provided for the pro- 
tection of foreigners, who, at the 
invitation of the Boer Government, 
built up, by their own labour and 
capital, a great mining industry. 

The new industrial population soon 
outnumbered the Boer farmers, who, 
rather than form a political minority 
in their own country, refused to 
give the Uitlanders, or foreigners, 
any share in the administration of 
the Republic, and even amended the 
franchise laws so as to render it 
practically impossible for an alien 
to obtain the rights of citizenship. 

This was in contravention of a 
promise given by the President of 
the Republic, Paul Kruger, and under 
his rule the Uitlanders suffered from 
oppressive taxation and misgovernment. When 
the Unionist Government of 1895 came into 
power in Great Britain and the new Colonial 
Secretary, Joseph Chamberlain, roused &esh 
enthusiasm for imperial interests, the Uitlanders 
hoped for a redress of their grievances, but any 
chance of a peaceful British intervention on their 
behalf was destroyed by a fUtile attack, known 
as the Jameson Raid (see Jameson), which was 
made by the administrator of the British colony 
of Rhodesia in command of troopers in the 
service of the British South Afirica Company. 
Jameson was captured (2nd Jan., 1896), and 
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President Kruger demanded an acknowledg- 
ment by the British Government of the com- 
plete independence of the Transvaal or South 
African Republic. 

The demand was tefhsed, and for three years 
Sir Alfred (afterwards Viscount) Milner, British 


High Commissioner to South Africa, tried to 
persuade Kruger to restore the old privileges 
enjoyed by foreigners before 1889, and to allow 
those who had been resident in the Transvaal 
for five years to elect about one-fifth of the 
members of the Volksraad, or Parliament of the 
Republic. Kruger declined any compromise, and, 
having formed an alliance with the Orange Free 
State (which had no quarrel with Great Britain), 
he sent an ultimatum to the British Government 
(9th Oct., 1899) demanding the removal of some 
troops which had been sent to Cape Colony and 
Natcd as reinforcements, and repudiating the 






SOUTH AFRICA 286 SOUTH AFRICA 

British claim to interfere on behalf of the Uit- Boer army. The effect of this ^ Black Week ’ 
landers. War b^an on 12th Oct«, and the self* was to rouse the country to fresh efforts, and 
governing Dominions of Canada, Australia, and Lord Salisbury’s Government secured the ser- 
New Zealand supported the British cause, and vices of the veteran Lord Roberts, who, at the 
sent troops to the assistance of the Imperial age of sixty-seven, undertook the duty of re- 
armies. trieving the situation. He was accompanied by 

The histoiy of the war falls naturally into Lord Kitchener as Chief of Staff, and large 
three stages. The British Government did not reinforcements were sent out. Before Lord 
at first realize the serious nature of the militaiy Roberts reached Capetown, the Boer's had made 

a supreme effort to capture Ladysmith, and its 
defence on 6th Jan., 1900, was a notable incident 
in the melancholy history of the first three months 
of the war. A further effort by General Buller, 
on 28rd Jan., resulted in a disaster at Spion Kop, 
in which great losses were incurred. 

In the second stage of the war, the beleaguered 
garrisons were relieved, and Lord Roberts invaded 
the Transvaal and the Orange Free State. The 
first success was the relief of Kimberley on 15th 
Feb., followed by a brilliant stroke against the 
besieging army under Cronje. The Boer leader, 
with a force of 4000 men, was surrounded, and 
surrendered at Paardeberg (27th Feb.). On the 
following day Buller effected the relief of Lady- 
smith, after a four months’ siege. The other 
besieged garrison, holding the small town of 
Mafeking, was not relieved until 18th May. 
After the strategic movement which brought 
about the surrender of Cronje, Lord Roberts con- 
tinued his invasion of the Orange Free State, and 
entered the capital, Bloemfontein, on 18th March, 
the enemy giving way before him. His further 
movements were retarded by the loss of a large 
convoy in the middle of Feb., and the rapid 
movements, necessary for the relief of Kimberley 
and the encirclement of Cronje’s force, had 
exhausted his horses. It was necessary to remain 
at Bloemfontein to restore both men and animals 
and to receive fresh supplies from his distant 
base, and the delay gave the Boers time to recover 
problem, which included not only an invasion of from the series of blows they had received. On 
the Boer states, but the defence of Cape Colony 1st May the advance was resumed, and met with 
and Natal, and the suppression of a rebellion considerable opposition near Kroonstad and on 
in Cape Colony. The Boers at once invaded both the Vaal River, and again in front of Johannes- 
the British colonies, and within a few weeks burg, which was taken on 81st May. Lord 
British armies were surrounded in the towns of Roberts’s rapid movements had prevented General 
Ladysmith (in Natal), Kimberley, and Mafe- Botha from offering a vigorous defence of the 
king (in Cape Colony). The forces under General great mining centre. On 8rd June the march was 
Sir Redvers Buller, who became Commander-in* resumed, and two days later Roberts entered 
Chief in South Africa, were inadequate for their Pretoria. Botha’s army withdrew to a strong 
task, and there was a series of disasters in Deo. position on Diamond Hill, about 15 miles distant 
General Gatacre was defeated at Stormbeig by from Pretoria, from which Roberts drove them 
Boers and Cape Colony rebels (10th Dec.). Next on 12th June. He was, however, unsuccessful 
day Lord Methuen, who had made considerable in an attempt to force the Boers to fight a deci- 
progress towards the relief of Kimberley and sive battle. They had already found a great 
had won three battles, was heavily repulsed at guerilla leader in General Christian de Wet, 
Magersfontein. On 15th Dec. Buller, who was and they determined to reserve their forces for 
advancing towards Ladysmith, was defeated at a prolongation of the struggle. 

Colenso, on the Tugela River, which he tried to After occupying Bloemfontein, Lord Roberts 
cross by a frontal attack upon a well-posted had issued a proclamation of the annexation of 
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the Orange Free State (28th May), and when 
he had completed the derica of military operations 
which seemed to have secured the conquest of 
the Transvaal, the annexation of the South 
African Republic was proclaimed (Ist Sept.)* 
In Nov. Lord Roberts handed over the com- 
mand to Lord Kitchener, and by 
that time the war had already 
entered upon its third and longest 
stage. The Boer leaders con- 
tinued their guerilla warfare for 
a year and a half more. No 
important action was fought 
during that long period, but 
Lord Kitchener had to organize 
a series of ‘drives* for the pur- 
pose of surrounding the scattered 
Boer commandoes, and to estab- 
lish a system of block-houses for 
the protection of the country 
which had been cleared. These 
operations were costly, both 
financially and in life, and though 
they were ultimately successful, 
the Boers from time to time 
were able to deal serious counter- 
blows, and on one occasion cap- 
tured a British general (Lord 
Methuen). At last (81st May, 

1902) the Boer leaders accepted 
the terms offered to them by 
Lord Milner and Lord Kitchener 
at Vereeniging. The Treaty of 
Vereeniging provided for the 
acknowledgment of the authority 
of the British Crown in the two 
former Republics (which had 
been renamed the Orange River 
Colony and the Transvaal 
Colony), and for the surrender 
of their arms by the Boer forces 
still in the field; but, apart from 
these two essential conditions, its 
terms were so generous as to lay 
the foundation of future concili- 
ation. It was promised that the 
temporary form of civil govern- 
ment which, on the close of hos- 
tilities, replaced martial law 
should soon be followed by the grant of repre- 
sentative institutions, and ultimately by self- 
government; that the Dutch language should 
be taught in the schools; and that a sum of 
£8,000,000 should at once be placed at the dis- 
posal of Lord Milner and bis colleagues for pur- 
poses of reconstruction. 

These promises were amply kept. The work 
of reconstruction had already been begun during 
the iMt stages of the war, and made rapid pro- 
gress in the next three years. Before Lord Milner 


left South Africa (1905), he proposed to give the 
new colonies a literal measure of representative 
government, and what was known as the Lyttle- 
ton Constitution (from the name of the then 
Secretary for the Colonies) received the royal 
sanction in March of that year. It never came 


into actual operation, for when Sir Henry 
Campbell-Bannerman came into office, in the 
end of 1905, he announced his intention of 
responding to an appeal by Botha and other 
Boer leaders for the immediate grant of respon- 
sible government. The newly issued Constitu- 
tion, designed as ‘ a school of self-government % 
was revoked, and in 1906 responsible govern- 
ment was granted, and the new colonies received 
complete control of their own affairs. The new 
Constitution was accompcmied by the abolition 
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of a system of Chinese labour, which had been 
sanctioned by Lord Milner in order to provide 
for the restarting of the mines, and had roused 
a fierce controversy both in South Africa and 
at home. The introduction of responsible govern- 
ment, within four years from the conclusion of 
the struggle, was a bold experiment, but it was 
Justified by the conduct of South AMcan affairs 
by General Botha, and it produced a movement 
for the federation of the South African colonies. 
Natal, the Cape of Good Hope, the Transvaal, 


SOUTHAMPTON 

South America, the southern portion of the 
Western Continent or New World, extending 
southwards from the Isthmus of Panam&, and 
embracing the Republics of Argentina, Bolivia, 
Brazil, Chile, Colombia, Ecuador, Paraguay, 
Peru, Uruguay, and Venezuela, and the colonies 
of Guiana. Brazil occupies about half of the 
continent, and is Portuguese in origin and his- 
tory; the other states are of Spanish origin. 
The total area is about 7,000,000 sq. miles, and 
the pop. (approximately) 84,000,000. See 
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and the Orange Free State (which reverted to 
its older title) formed the Union of South Africa 
(1909), with a status like that of the Dominion 
of Canada and the Commonwealth of Australia. 
Rhodesia is the only South African colony out- 
side the Union, and it refrised incorporation in 
1922. The last echoes of the South African War 
may be traced in a rebellion (Oct. to Dec., 1914) 
which occurred at the outbrekk of the European 
War, but was easily suppressed by Botha. The 
part played by the Union of South Africa in the 
great struggle with Germany was a proof of the 
statesmanship which inspired and followed the 
Treaty of Vereeniging. (SeeSmufr; Botha; &c.) 
Earlier history is summarized under the four 
individual provinces. — ^Bibliography: The Times 
History of the Wax in Souih Africa; Sir A. Conan 
Doyle, The Great Boer War; John Buchan, 
The African Colony. 


Geography (under Land Forms); America; and 
articles on the various countries. 

Southamp^ton, Henry Wriothesley, third Earl 
of, bom 1578, died 1624, famous as the patron 
of Shakespeare, who dedicated to him the 
poems of Venus and Adonis and The Rape of 
Lucrece. He has been identified with the young 
man addressed in the Sonnets, with Mr. W. H. 
of the dedication, and with both. See Shakespeare. 

Southampton, acounty and municipalborough 
and seaport of Hampshire, England, on a penin- 
sula at the mouth of the Itchen, near the head 
of Southampton Water, 79 miles south-west of 
London by the London & South-Western Rail- 
way. It consists of an old and a new town, the 
former at one time surrounded by walls flanked 
with towers, of which portions still remain; and 
entered by several gates, of which three, still 
standing, bear the names of West Gate, South 
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GatCt and Bar Gate. ^ The last, an embattled 
and machicolated structure large enough to 
contain the guild-hall in the upper part of it, 
is now, owing to the growth of the town, nearly 
in its centre, and, being placed across the prin- 
cipal street, divides it into two parts, that to 
the north being named Above-bar, and that to 
the south Below-bar or High Street. There is 
a University College, a grammar-school dating 
from 1550, and two churches (Holy Rood and 
St. Michael) of ancient foundation. There is 
ample dock accommodation, extended during 
the European War, and Southampton is the 
most important mail-packet station in the 
kingdom. The industries are varied. 

The town arose from the decay of the Roman 
station Clausentum, at Bittern, became a mint 
town under Athelstane, and is mentioned as 
Hantun (Hantune ) in Domesday Book. It was the 
jumping-off place for the French expeditions of 
Edward III and Henry V. It suffered a severe 
set-back from the rise of Portsmouth, but 
revived with the arrival of the railway in 1810. 
The first charter was granted by Henry I. Pop. 
<1921), 160,997. 

South Australia, a state of the Australian 
Commonwealth, comprising the south-central 
region of the Australian continent. 

Area and PopuUUion. — ^The total area is 
880,070 sq. miles (see table of comparative 
areas under Queensland). The pop. (1921) is 
495,340, compared with (1846) 22,890. Ade- 
laide is the capital (pop. 1921, 255,320, i.e. over 
51 per cent of the total population of the state); 
urban incorporated areas include: Port Ade- 
laide (30,120), Unley (34,110), Hindmarsh 
<12,461), Norwood and Kensington (15,010), 
Thebarton (14,040), Port Pirie (9900), and 
Glenelg (8000). 

Physiography. — South Australia has a coast- 
line of 1540 miles, i.e. there are 247 sq. miles 
of territory to every mile of coast-line. The 
•seaboard extends along the eastern half of the 
Bight; the adjacent islands, e.g. Kangaroo 
Island, Investigator group, and Thistle Island* 
are included in the state. Professor Gregory 
divides South Australia into four regions: (1) 
the western prairie-plateau, lying west of Lake 
Torrens, and separated by (3) the Rift Valley 
of South Australia from the South Australian 
Highlands. (The Highlands extend south- 
westwards from Mount Babbage, east of Lake 
Torrens, through the Mount Lofty range to 
Cape Jervis; the Rift Valley includes Lake 
Torrens, which is below sea-level, and Spencer’s 
Gulf.) Occupying the south-eastern comer of 
the state is (2) the basin of the Lower Murray; 
(4) is the Lake Eyre basin. Rivers include 
the Lower Murray, and the intermittent Torrens, 
Hindmarsh, Tuman, Gawler, and Wakefield. 

VOL. X 


From the map. South Australia appears ex- 
ceptionally rich in large inland lakes; but it 
is not so, for the Makes’ shown arc usually 
salt, not infrequently mere ^dry pans’, and 
only of full extent when the basins are flooded 
by the rivers. In region (2) there are small 
basaltic vents or puys of Upper Cainozoio to 
recent age, ranging for 85 miles between Mount 
Schank and Mount Graham. Mount Gambler 
is the largest cone, and the crater forms Brown’s 
Lake. CHnuOe. — South Australia is very healthy, 
and enjoys a moderate but reliable rainfall. 
May and June being the wettest months in the 
settled regions, January in the north and north- 
east. The climate is roughly Mediterranean, or, 
more narrowly, Sicilian; the Lake Eyre district 
is the driest known part of Australia, and the 
interior generally is very hot in summer. 

Communications. — ^There are 8458 miles of 
railways (1920-1), of which 1075 are Federal- 
and 2333 State-owned. In 1861 the mileage was 
56. The Federal Port Augusta-Oodnadatta line 
(477 miles of 8-ft.-6-in. gauge) is operated by 
the State. Linking Westralia with the eastern 
states is the Federal, Port Augusta-Kalgoorlie 
(West Australia) line (1051 miles of 4-ft.-8J- 
in. gauge). This trans-Australian line was 
commenced from both ends in 1912-8, and the 
sections met on 17th Oct., 1917. About 1120 
miles of State line are of 5-ft.-8-in., and 1209 
of 8-ft.-6-in. gauge. Federal lines have 597 miles 
of 4-ft.-8J-in., and 478 miles of 8-ft.-6-in. gauge. 
(See New South WaleSy under Communications.) 
I^uth Australia has 9*06 miles of railway per 
1000 sq. miles, and 7*29 per 1000 persons. 

Production: Agriculture. — In 1919 roughly 

115.000. 000 of a total of 243,245,000 acres were 
unocciipied. Wheat is by far the chief crop, 
and 68 per cent of the cropped area is under it. 
Vineyards, barley, and oats are next in impor- 
tance. Fruit-raising is popular, and apples, 
apricots, peaches, strawberries, quinces, &c., are 
produced. Sheep-farming is progressive. Irriga^ 
tion, dbc. — There are many irrigation-lands. 
South Australia has 90,000 sq. miles of the 
Great Australian artesian basin, part of the 
Eucla basin (south-west), and part of the Lower 
Murray basin, and is well supplied with artesian 
water. (See note Artesian Basins under Queens- 
land.) Mining. — Ironstone (Port Clinton, Ard- 
rossan, &c.), copper, salt, opal, gypsum (S. Yorke 
Peninsula), gol4> limestone flux, and phosphate. 

21.000. 000 tons of ore is estimated to be in 
sight in the Iron Knob and Iron Monarch, veri- 
table hills of iron. Bismuth is found at Bai- 
hannah, Mount Macdonald, and Murinnie (Spen- 
cer’s Gulf), and gold round Adelaide, with I>elo- 
raine and Tarcoola as chief centres. Fisheries . — 
These are valuable, and good trawling-ground 
(4000 sq. miles) exists in the Bight, midway 
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between Adelaide and Albany (i*e. two daya* 
steaming either way). Rock-ling and flathead 
are varieties of fish caught by the Endeaxxmt 
expedition. Forests * — ^The state is the most 
lightly timbered region of Australia. The hills 
encircling Adelaide and the Eyre and Yorke 
PeninsulM bear good forests, but the Bight and 
Encoimter Bay littorals have little timber. 
MmMfactures.’-^t these the chief are connected 
with metal-work and machineiy, clothing, food 
and drink, vehicles and saddlery, and the treat- 
ment of raw materials produced by agricultural 
industries. 

Religion * — ^Anglicans predominate, with Metho- 
dists second, and Roman Catholics third. There 
are roughly 800 Jews and 800 Mahonunedans and 
Confucians, besides 2200 (approximately) other 
non-Christian people. Religion receives no State 
assistance. 

Education * — ^The University of Adelaide grants 
degrees in arts, science, medicine, law, and music. 
There is a Teachers’ Training College, and the 
school of mines at Adelaide has five afiUiated 
colleges. Education is secular, free, and com- 
pulsory, and governmental bursaries and scholar- 
ships are awarded for university and technical 
training. 

Goioernment * — ^There is a Governor, who is 
appointed by the Crown, and an Executive 
Council, comprising 6 responsible ministers and 
the Chief Justice of the Supreme Court. Execu- 
tive power is vested in the Governor in Council. 
The state possesses a bicameral legislature: (1) 
a Legislative Council (20 paid members from 
five electoral districts, one-half retiring trien- 
nially), and (2) a House of Assembly (46 paid 
members from nineteen electoral districts, sit- 
ting for three years). Payment of members (both 
Houses) is at the rate of £200 per annum, plus a 
free pass over Government railways. See Atis- 
tralia^ and articles on other states of the Common- 
wealth. 

South Bend, a city of Indiana, United States, 
the county seat of St. Joseph county, on the 
southern bend, and at the head of navigation 
on the St. Joseph River. It has the largest 
carriage- and wagon-works in the world (Stude- 
baker Brothers Manufacturing Company). Other 
manufiictures are agricultural implements, 
woodwork (Singer Manufacturing Company), 
steel, iron, fiour, and paper • pulp. Pop. 
71,000. 

Southcott, Joanna, religious fanatic, bom 
1750, died 1814. Carried away by a heated 
imagination, she gave herself out as the woman 
spoken of in the Book of RcoeUaUm (chap, xii). 
She announced herself as the mother of the 
promised Shiloh, whose birth was to take place 
on the I4th Oct., 1814. Her followers long con- 
fidently anticipated her speedy resurrection. 


They numbered at one time as many as 100,000, 
but axe now extinct. 

Southend-on-Sea, a county and municipal 
borough and watering-place of Essex, England, 
on the estuary of the Thames; served by the 
Midland and Great Eastern R^ways. It is a 
popular resort of Londoners, and has a large 
pleasure-pier, kursaal, baths, &c. Pop. (1921), 
106,000. 

Southern Gross, a constellation of the 
southern hemisphere, composed of four stars, 
one of which is of the first, and two of the second 
magnitude. They form a well-shaped cross, 
especially conspicuous when seen above the pole. 
The Southern Cross is the best known of the 
southern constellations. 

Southeme, Thomas, English drcunatist, bom 
in 1660, died in 1746. Educated at Trinity 
College, Dublin, he was called to the Bar at 
the Middle Temple, but soon abandoned the 
law for dramatic literature. He wrote in all ten 
plays, of which the most popular were The 
Fatal Marriage and Oroonoko* 

Southey, Robert, Poet Laureate, prose-writer, 
and historian, was bom in 1774, and died in 
1848. He was educated at Westminster, whence 
he had the honour of being expelled for writing 
an article against flogging, and at Balliol College, 
Oxford, where he studied swimming and boat- 
ing, and did not graduate. He became intimate 
with Coleridge, whose wife’s sister, Edith Pricker, 
he married in 1795. Like many other men, 
Southey began life as a pantisocratic deist and 
gradually became a conservative Anglican. He 
has been blamed (especially by Whig contem- 
poraries) for his tergiversation, but his change 
of views, which was aided by the progress of 
the French Revolution, was quite sincere and 
not uncommon. Southey, like Goldsmith, co- 
quetted with each of the three learned pro- 
fessions in turn. His views were too unorthodox 
for the Church; he disapproved of the dissecting- 
room; the study of law he found ’ laborious 
indolence ’. Finally he adopted literature as a 
profession, and, after a wandering life, settled in 
Sept., 1808, at Greta Hall, Keswick. He shared 
this house with the Coleridge family, and by 
means of unremitting study and toil he sup- 
ported not merely his own but also Coleridge’s 
family. His literary output was enormous. His 
works include: Joan of Arc (1795); Thalaba 
(1801); Modoc (1805); The Curse of Kehama 
(1810), the best of his long poems; Roderick 
(1814); History of Brazil (1810-9); Life of 
Nelson (1818); Life of Wesley (1820); A Vision 
of Judgment (1821); History of the Peninsular 
War (1828-^2); and The Doctor (1884-47), a 
curious cross between a commonplace book and 
a novel. Southey worked incessantly in his 
library, which contained 14,000 volumes. He 
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wrote in all some ten volumes of verse and forty 
of prose. To the indignation of all good Whigs 
Southey was made Poet Laureate in 1813, but 
as he succeeded the poetical Pye (‘ poetris pica * 
of Persius’s prologue), who in liis turn succeeded 
several nonentities, he may be considered to 
have restored the office to some of the glory 
conferred on it by Dryden. At the age of forty- 
three he had the mortification of being con- 
fronted with a revolutionary effusion named 
Wat Tyler, which he had written at the age of 
twenty, and which was published without per- 
mission. His old age was a sad one, for his wife 
became insane in 1835 and died in 1837. In 
1889 he married the poetess Caroline Anne 
Bowles (1787-1854), but his mind, overtasked 
for many years, gave way in 1840. 

Southey is not to be judged by the gibes of 
Byron or the sneers of the American writer 
Emerson. His poems, if not supremely great, 
are admirable, and are unworthily neglected, 
with the exception of some famous short poems, 
such as The Battle of Blenheim and The Holly 
Tree. His prose is always excellent, and is dis- 
tinguished for its total lack of mannerism. His 
Life of Nelson is the best of all short biographies — 
better even than Tacitus’s Agricola. His Life 
of Wesley is inferior only because it is more 
prolix, and its subject less interesting. Southey 
may be described as a good poet, a better prose 
writer, and a very good man. Next to Scott he 
is one of the most lovable of British authors. — 
Bibliography: E. Dowden, Southey (English 
Men of Letters Series); J. Dennis, Robert Southey: 
the Story of his Life written in his Letters*, C. 
Browne, Life of Robert Southey; J. Cottle, Remi- 
niscences of S. T. Coleridge and Robert Southey. 

South Georgia, a British island in the South 
Atlantic, a dependency of the Falklands. It is 
mountainous and glacier-capped, and is a whaling- 
and sealing-ground. Area, 1000 sq. miles. Except 
for the whalers and sealers there is no population. 

South Island, the largest of the New Zealand 
group. The Southern Alps traverse the island 
longitudinally, and on their eastward side is 
the rich wheat-growing region of the Canterbury 
plains. Christchurch and Dunedin are the chief 
towns. Area, 58,120 sq. miles; pop. 476,000. 

South Kensington Museum. See Victoria 
and Albert Museum. 

South Orkneys, a British archipelago in the 
South Atlantic, a dependency of the Falklands. 
Coronation Island is the largest; a meteorological 
station is maintained on Laurie Island. Area, 
800 sq. miles. 

South Polar Expeditions, exploring expedi- 
tions in the Antarctic regions. Captain Cook 
{BesolutUm) is the first who is known to have 
sailed within the Antarctic Circle. He reached 
the southernmost point attained during the 


eighteenth century on 30th Jan., 1774, viz. 
71° 10^ s. and 106° 54^ w. In 1821 a Russian, 
Fabian von Bellingshausen (Vostok), discovered 
Peter the Great (now Peter I) Island and 
Alexander I Land. James Weddell (Jane) 
sailed in 1823, and made a collection of Antarctic 
fauna. He discovered the George IV Sea, now 
known as the Weddell Sea. Enderby Land, 
Adelaide Land, Biscoe Islands, and Graham 
Land were discovered by Biscoe (Tula) in 1831-3. 
Sabrina Land and Balleny Islands were dis- 
covered in nearly the same latitude by Balleny 
in 1839 (Eliza Scott). In 1840 two important 
exploring expeditions, one French, the other 
American, reached the southern seas. The 
French expedition, under Dumont d’Urville 
(Astrolabe and Zelie), was at first most unfor- 
tunate, but eventually discovered Addlie Land. 
The American expedition, under Wilkes, passed 
very near the southern magnetic pole, the posi- 
tion of which at the time he calculated to be 
lat. 70° s., long. 140° £., and traced land from 
long. 154° 27' to 97° 30' E., which Wilkes con- 
cluded to be continuous. An English expedition, 
under Captain James Clark Ross (Erebus and 
Terror), in 1841 passed the Antarctic Circle 
about long. 178° E., and in 172° 36' E. long, 
and 70° 41' s. lat. foimd a continuous coast 
trending south, with mountain peaks 9000 to 
12,000 feet in height. The farthest south point 
reached by Ross was 78° 10' lat., and this long 
remained the farthest south latitude attained. 
The achievements of Ross are perpetuated in 
the name of the twin volcanoes Erebus and 
Terror, and the Ross Sea. H.M.S. Challenger 
was the first steamer to cross the Antarctic 
Circle. She was engaged in oceanographical 
research under Sir John Murray (q.v.). In 
1895 M. Borchgrevink and the captain of the 
Antarctic landed at Cape Adare, the first to set 
foot on the mainland of the Antarctic continent. 
In the Southern Cross Borchgrevink attained 
78° 50' s. In 1 901 the British National Antarctic 
Expedition, under Captain R. F. Scott, left in 
a specially constructed wooden ship of 700 tons, 
the Discovery; a German expedition in the Gauss 
sailed in co-operation and discovered Kaiser 
Wilhelm Land; and two private expeditions, 
under Nordenskjold (Antarctic) and Bruce (Scot- 
tish expedition in the Scotia), were also sent out. 

Perhaps the greatest of all Antarctic expedi- 
tions was that equipped privately by Shackleton 
in the whaler Nimrod (1908-9), when a distance 
97 miles from the true Pole was reached, in 
a magnificent dash over a plateau 11,600 feet 
altitude. Food shortage prevented the com- 
pletion of the journey. During 1910-2 Captain 
R. F. Scott sailed in the Terra Nova, and his 
party reached the South Pole on 18th Jan., 
1912, to find that they had been forestalled by 
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the Norwegian Roald Amundsen and the Fram ceeded, however, under Cionunander Frank Wild, 
party* who had reached the Pole on 14th Dec., Leaving South Georgia on 17th Jan., and sailing 
1911, and had remained there two days. The via Zavodovski Island (reached on 29th Jan.), 
tragedy of Scott’s return journey startled the a farthest-south point was reached in 69® 18' s. 
whole civilized world. Dr. (afterwards Sir lat., 17® 11' e. long., when the Qiust swung 
Douglas) Mawson’s (Aurora) Australian Expe- westward by Elephant and Clarence Islands 
dition (1911-4), and the German (Deutachland) (28th Jan.) back to South Georgia (6th April), 
Expedition under Filchner, carried on observa- and then via Inaccessible Island, Tristan da 
tions which were continued by Shackleton in Cunha, and Gough Island to Cape Town (18th 
the Endurance (1914-6), which was ordered by June), and England (16th Sept.). Much usefiii 



the Admiralty to proceed as arranged on the hydrographic work was performed, e.g. St. 
outbreak of the European War. The Endurance* Paul’s Rocks charted, many soundings taken, 
was crushed in the ice, and the party made a charts and survejns made, and much informa* 
perilous return to South Georgia. The Aurora tion obtained for Sailing Directions, The geo- 
(1914-7) party, under Mackintosh, explored the logical work was confined to the islands visited, 
Ross Sea area. The personnel of both sides of but some deep-sea oozes, &c., were obtained. — 
the expedition subsequently served in the Bibliography: R. Amundsen, The South Pole\ 
European War. On 24th Sept., 1921, the Sir E. Shackleton, South-, Heart of the Antarctic; 
Shackleton-Rowett expedition left Plymouth in R. F. Scott, Voyage of the ‘ Discovery ’; James 
the Q^est, a Norwegian wooden ship of 700 Weddell,' A Voyage Uncords the South Pole; J. C. 
tons. Sir Ernest Shackleton was in command. Ross, A Voyage of Discovery and Research in the 
Ill-luck dogged the expedition from the start; 8. and Antarctic Regions; R. N. R. Brown, &c., 
on account of bad weather, a refit at Rio de Voyage of the ‘ Scotia H. G. Ponting, The 
Janeiro became necessary, and Shackleton him- Oreat White South; Captain F. R. G. R. Evans, 
self died (5th Jan., 1922). The expedition pro- South with Scott* 
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Southport y a couufy and municipal borough name to a diocese comprising Notts and Derby- 
and watering-place of Lancashire, England, near shire, established in 1884. Pop. 8800. 
the estuary of the Kibble, 18 miles from Liver- South-West Africa Protectorate, a former 
pool. Among the attractions of the town are German-African colony, now administered by 
the Pavilion and Winter Gardens, which include the Union of South Africa, 
a conwrt-hall, gardens, marine and freshwater Physiography . — ^The protectorate is bounded 

aquaria, &c.; the botanic gardens, Hesketh Park, by the lower Orange River on the south, by 
promenades, and a pier 1480 yards in length, the lower Kunene in the north-west, and by 
Pop. (1921), 77,000. the Okavango River in the north-east. Between 

South Sea Bubble. The commercial panic of the Kunene and the Okavango the boundary 
1720, known as the South Sea Bubble, originated line is arbitrary, as it is also to Bechuanaland 
in an arrangement by which a company trading on the east. Physically the country consists 
with South America was to take over the National of the Namib, or coastal desert region, which 
Debt (then about £50,000,000) in return for the extends along the whole length of the coast-line 
grant of a trading monopoly. The Government (Atlantic Ocean) for about 850 miles, and pene- 
was to pay interest on the Debt for 
twenty-five years, and the company, 
out of its profits, was to repay the 
capital during that period. The 
agreement produced unbounded confi- 
dence in the future of the South Sea 
Company; holdings in the Debt were 
eagerly exchanged for its shares; and 
the price of a £100 share soon rose 
to £1000. Other companies took the 
opportunity of exploiting the mania 
for speculation which seized the 
nation, and investors put their money 
into companies of which they knew 
nothing at all; some of them were 
formed for such objects as the dis- 
covery of perpetual motion. Legis- 
lation had to be passed to put an 
end to these frauds, a panic ensued, 
the shares .of the South Sea Company, 
which was dishonestly managed, fell 
rapidly in value, and the company 
became bankrupt. Some of the 
Cabinet, including Aislabie, the 
Chancellor of the Exchequer, were 
involved in the frauds. The incident revealed trates inland to a depth of from 80 to 80 miles, 
the greatness of Sir Robert Walpole, who re- The Benguella Current makes it the scene of 
organized the National Debt, and, as far as pos- occasional dense sea-fogs. Behind the Namib 
sible 9 compensated the sufferers in the South the hinterland rises in terraces to (at about 
Sea Company. 100 miles from the coast) the escarpment of 

South Shetlands, a British archipelago in the the Great Kalahari Plateau and the highland 
Southern Ocean, a dependency of the Falklands. region, which extends eastwards, through the 
It is a sealing centre. Area, 880 sq. miles. Central Plateau, to merge with the western 
Southwark (colloquially *The Borough'), a extension of the Kalahari Desert. The Great 
metropolitan and parliamentary borough of the Fish River (500 miles) is entirely within the 
county of London, south of the Thames, opposite colony, and is rarely dry; it is a tributary of 
the City of London, including the ancient St. the Orange. All other rivers are generally dry 
Saviour's Church, now the cathedral of the watercourses in the hot season, and it is a 
bishopric of Southwark (founded 1905), Spur- peculiarity of the aridity of the vast bulk of 
geon's Metropolitan Tabernacle, Guy's Hospital, the region that the soil is so parched as to 
and Bethlehem Hospital. A new bridge across afford what drainage there is little chance of 
the Thames was opened in 1921. Pop. (1921), reaching the ocean or the frontier rivers. In 
184,888. very wet seasons the Kunene may overflow 

Southwell, a city of Nottinghamshire, Eng- into the Etosha Pan (salt). Hot springs are 
land; served by the Midland Railway. It gives found in various places, and water is usually 



See Physical Map under South Africa 
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obtainable by digging in the river beds or by 
boring. There are two main seasons: (1) hot 
and humid (October to April), and (2) cool and 
dry (May to October). Although the country 
is tropical, the height of the Central Plateau 
(8500-5000 feet) modifies the latitude, and en- 
sures an agreeable, bracing, sub-tropical climate 
resembling that of the High Veld of South 
Africa, with which, of course, it is physically one. 
The most convenient divisions are as follows: 
Amboland, the most densely peopled region. It 
lies in the extreme north. Damaraland^ the 
central region, a land of alternate mountain 
and plain. Namaquakmd, the semi-arid southern 
area, where drought is common in the south 
and central parts. 

C^rivi Corridor . — This is a long, narrow extension of 
the Protectorate from its north-eastern comer, and, sand- 
wiched between Angola (north). Northern Rhoaesia (north), 
and Bechuanaland Protectorate (south), it provides an exit 
to the Zambezi and to Rhodesia. It came into existence in 
the old German days as a result of the shrewdness of the 
German Chancellor Caprivi (q.v.), the man who defeated 
the British Cape-to-Cairo aims by arraiwing for the abutment 
of the Belgian (Congo) and German (East Africa) frontiers, 
truly an insuperable barrier. (See Rhodesia.) 


Areaf dhc, — ^The estimated area is 822,400 sq. 
miles, and the population (European, 1928) 
about 19,500, of whom 7500 are German; (native) 
220,000. There is no feasible system of enumerat- 
ing the natives, however, and all figures are, 
more or less, guesswork (see section The People). 

Twens, — ^Windhoek is the capital, and Walvis 
Bay has superseded Swakopmund as chief port. 
Angra Pequena is the centre of the diamond 
industry; Keetmanshoop is a mining and rail- 
way centre and has engineering shops; Otavi is 
a copper-mining centre; and Karibib is a railway 
junction, and has a local production of coloured 
marble. Other towns are Tsumeb, Warmbad, 
and Gibeon. The latter is a missionary centre, 
and many such settlements throughout the 
colony have Biblical names. 

Railways. — ^About 1067 miles of railway are 
open. In such a country as South-West Africa 
railways exercise an enormous influence upon 
internal development, and the disposition of the 
systems of the protectorate is of great interest, 
^e nodal points are Walvis Bay and Angra 
Pequena. 

X. WalvitBay — ^Windhoek, via Swakopmund and Karibib. 
A line from Walvis Bay into Rhodesia will tap the Wankie 
coal-fields (see section Southern Rhodesia, under Rhodesia). 


^ — Grootfontein, 

2. Karibib-Otavi<r _ 

— ^Tsumeb, 

via Otfiwarongo where the Amboland. Rail way (2-fit. gauge) 
begins. 


3. Angra Pequena-Keetmanshoop, via, Seeheim, where 
the line to the Union of South Africa it riirown off, and runt 
via Kalkfontein (branch tc Warmbad) to Prietka. During 
the European War the South African Government found it 
necettary to puah through a line from Prietka to Kalkfontein 
via Upington. The German line waa on the South African 
gauge (3-ft.-6-m.). to there was no break, and the Swakop- 
mund- Windhoek line waa converted from 2-ft. to standard 


gai^, and connected up with Walvis Bay, the only natural 
harbour on the coast. Gobabis is connected with Windhoek 
by a line 132 miles long (standard gauge). 

4. The centnd system, extending across the Ckmtral 
Plateau between Windhoek and Keetmanshoop. 

5. The diamond-fields line, running southwards for 74 
mues along the coast from Kolmanskuppe (on 3 above). It 
is of 2-ft. gauge, and runs to Elizabeth Bay and Bogenfels. 

Production. — ^Its abnormal mineral wealth 
makes South-West Africa a desirable posses- 
sion for any progressive European nation. Its 
value to Germany lay originally in the fact 
that it was her only colony in Africa suitable 
for European colonization, but with the dis- 
covery of its hidden treasure (so recently that 
exploitation has only as yet begun) a new era 
was begun. Diamonds, small but of fine quality, 
were discovered in 1908, and are worked along 
a 275-mile stretch of the coastal region. Being 
taxed, they are at once the most valuable item 
of export and the principal source of revenue. 
Copper is next in value; and wolfram, vanadium, 
tin, and marble are also produced. Large de 
posits of iron (haematite and limonite) are re- 
ported in the north-west. Apart from its minerals, 
the protectorate is a pastoral country, and, 
excepting the more favoured parts, its general 
aridity forbids the raising of cereals without 
irrigation. Agricultural development is dependent 
on the engineer who provides the water. In the 
extreme north and east of Damaraland, cereals, 
maize, Kaffir corn, and tobacco have been raised 
successfully. However, there is a good all-round 
production of maize, and viticulture and 
cotton-growing are progressive. Excluding 
Germans, the chief settlers are South African 
farmers. See Tsumeb. 

Karst Region . — ^This is located in the Grootfontein area, 
and the term is a geological one. It is a country of caverns, 
sink holes, and springs, without any clearly draned hydro- 
graphic system, and it slopes generally to the Etosha Pan. 
Here the average annual ramfalfis above 20 in. and the whole 
area is fairly well wooded, and capable of raising potatoes, 
pumpkins. See., maize, and Kaffir com without irrigation. 
Fruit, including citrus, grapes, peaches, apricots, and apples, 
is produced in abundance. 

Government. — Windhoek is the administrative 
head-quarters, and is the seat of the Adminis- 
trator, who represents the Governor-General of 
the Union and the Union Parliament, and is 
assisted by an Advisory Council. There are 
seventeen districts, each presided over by a 
magistrate, and a Native Commissioner watches 
over Ovamboland and recruits natives for the 
railway system and the diamond-diggings. A 
Sub-Commissioner is stationed at Kuring Kuru, 
on the Okavango. Roman-Dutch law is the 
common .law of the country. The Union of 
South Africa holds a mandate, dated 17th Dec., 
1920, fri>m the League of Nations, in respect of 
South-West Afirica. This is drawn up on ‘ System 
C which means that the mandatory power may 
administer the territory as an integral part of 
its own domains, and, subject to modifications 
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to suit local conditiSus, the Union laws are the Hereto, who lost over two-thirds of their 
gradually being put into operation. Other terms number, and nearly all of their cattle — for the 
of the mandate prohibit the sale of alcohol to number of which they were rightly famowh— 
natives, their forcible recruitment for labour in course of the campaign. Trotha was unsuo* 
or military training, except for police and cessful both as a soldier and an administrator, 
defence, and no fortifications or military or naval and in 1905 von Lindequist, a new governor, 
bases may be established. arrived. He worked for peace, and the 19,000 


'Article 5 of the Mandate aaya: ** Subject to the provisions 
of any local law for the maintenance of public order and 
public morals, the mandatory shall insure . . . freedom of 
conscience and the free exercise of all forms of worship, 
and shall allow all missionaries nationals of any state member 
of the League of Nations to enter into, travel, and reside in 
the territory for the purpose of prosecuting their calling. 

The People , — ^The principal tribes are noted in 
the following table: 


Tribe. 

Number. 

Ovambos 

150,000 

Hereros 

zo,ooo 

Hill Damaras 

20,000 

Hottentots 

I 4.500 

Okavango and Caprivi 
* Corridor ’ Natives . . 

8,500 

Bushmen 

10,000 

Ovaijimbas 

8,000 

* Bastards 

3 i 500 

Bechuanas 

500 

Total . . 

235*000 


* 5000 is the number given by the Union Government 
The figures in the table are those given by Tdnnesen, who 
adds another 4000 to the non-European population for die 
‘ natives and coloured people from aoroad *. 

History, — South-West Africa was ‘ discovered * 
by Bartholomew Diaz, who landed at Angra 
Pequena in 1487. Its modern history dates 
from the inauguration in Germany of ambitious 
schemes of colonial expansion which were con- 
siderably promoted by one F. A. E. Lfideritz, 
a merchant of Bremen, who founded a trading- 
post at Angra Pequena during 1888, and whose 
agents and concession-hunters speedily overran 
a large part of the hinterland. The territory 
was eventually lost to Great Britain by indeci- 
sion and a deplorable lack of foresight, and on 
22nd Sept., 1884, the German annexation was 
formally recognized, excepting Whale (Walvis) 
Bay, which remained British.^ Liideritz now 
gave place to Nachtigal, an Imperial Commis- 
sioner, but became a national hero, and made 
a fortune by selling out his interests in the 
colony to the newly born German South-West 
Africa Company. In Oct,, 1903, the Bondel- 
zwarts (Hottentots) rose, and the Herero also 
were in insurrection, and no effort was spared 
by the German generalissimo (von Trotha) to 
exterminate men, women, and children among 

^ The adjacent ialanda, viz. Roastbeef, Plumpudding. 
Pomona, Poaeeaaion, Long, Halifax, Albatross, all south m 
^ gra Pequena; Seal and Penguin Islands, in the Bay; and 
Mercury, Holbm*s Bird, and Ichsboe north of the Bay, were 
alrrady British, havingbeen annexed in 1867 and attached 
to the Cape in 1874. They are valuable, Ichaboe especially 
so, on account of their guano deposits. 


Herero who remained were granted an amnesty. 
About 8000, however, sought refuge in Bechuana- 
land. In 1906 the Hottentots rose again, and 
once more the Germans, with their poor com- 
munications and lack of water, had difficulty in 
suppressing them. During 1907 von Lindequist 
was superseded by von Schuckmann, who in 
turn gave place (1910) to Dr. Seitz, the governor 
responsible for the colony at the outbreak of 
the European War, when it was conquered by 
General Botha and the Union forces, and was 
surrendered at Khorab on 9th July, 1915 (see 
European War, section The War in Germany's 
Colonies), In 1918, after the general armistice, 
the German colonists demanded an autonomous 
republic, but the Supreme Council, having regard 
to the wishes of the natives and to their well- 
being, gave the colony to the Union under a 
mandate. 

For a time the Union found it difficult to 
unite the different racial elements, namely, 
Boers, Germans, British, and natives, but this 
was accomplished in time to oppose an im- 
penetrable front to the Bondelzwarts, a small 
offshoot of the Hottentots, about 2000 in num- 
ber, who, during 1921, refused to pay dog-tax 
and imprisoned the police officers engaged in its 
collection. Operations, carried on largely by air, 
lasted until June, 1922, when Abraham Morris, 
the rebel leader, was killed. 

Bibliography: H. Tdnnesen, The South-West 
Africa Protectorate (in Geographical Journal, vol. 
xlix, No. 4, April, 1917); articles in Meyer^s 
KonversoHons Lexicon, and the yearly supple- 
ments treat the subject from the German stand- 
point. The work is in the German language. 
(See especially article Herero, with map, in vol. 
ix.) South-West Africa: Peace Handbook No, 112 
(H.M. Stationery Office); P. A. Wagner, The 
Geology and Mineral Industry of South-West 
Africa (a Union of South Africa Govern- 
ment publication, with a comprehensive biblio- 
graphy). 

Sovereign, a gold coin, the standard of the 
English coinage. It exchanges for twenty ishil- 
lings sterling, and has a standard weight of 
128*274 grains, being of 22 carats fineness, and 
coined at the rate of 1869 sovereigns from 40 lb. 
troy of gold. 

Soviet, Russian word meaning council, and 
denoting the method of government adopted by 
the Bolsheviks. It is bwd upon the idea of a 
series of local elective bodies sending delegates 




SPAIN 


SOWERBY 296 

to larger bodies, and these, in their turn, to the continent as a pot-herb. It grows to a height 


Supreme Congress, which elects the Supreme 
Council. Thus the primary assembly, council, or 
soviet of all the workers in a particular factory, 
or of all the agricultural workers or peasants in 
a particular village, send representatives to 
higher soviets. Every six months the city and 
provincial soviets send delegates to the All- 
Russia Congress of Soviets, and this Congress 
elects a Central Executive Committee of 250 
members, which again elects the Cabinet or the 
Council of the People’s Commissaries. The 
Central Executive Committee is nominally the 
supreme power in the interval between the 
meetings of the All-Russia Congress. Sovietism, 
however, must not be identified with bolshevism, 
and although the Bolsheviki have adopted the 
soviet method of government, sovietism is neither 
synonymous nor is it even connected with bol- 
shevism or communism. Honestly worked, in 
an intelligent and educated people, by men 
desiring only the common weal, the system 
would have certain merits (Viscount Bryce, 
Modem Democracies^ ii, 584). The drawback of 
the soviet system lies in the fact that, in spite 
of its being eminently democratic, majorities 
can easily be obtained by an oligarchy in con- 
trol. The electorate, too, is removed by several 
degrees from the highest officials. As the Russian 
masses are still far from being educated, and as 
the Bolshevik leaders certainly do not desire 
the common welfare of the country, the result 
of soviet government in Russia is a bureaucracy 
much worse than that which existed under the 
Tsars. The idea of a House of Trades was 
suggested in England in the early part of 
the nineteenth century, and the soviet system 
has been approved by the Socialist Labour 
Party. 

Sowerby, an urban district of England, in 
the West Riding of Yorkshire, about 4 miles 
from Halifax. Pop. 4000. 

Sowerby Bridge, an urban district of Eng- 
land, in the West Riding of Yorkshire, on the 
Rochdale Canal and the River Calder, and the 
Lancashire & Yorkshire Railway. Cottons, wool- 
lens, chemicals, and engineering products are 
manufactured. Pop. 11,500. 

Sowing. See Drilling. 

Sow-tfaistle, the name given to British species 
of a genus of composite plants (Sonchus). There 
are about fifty species, mostly herbaceous, but 
some forming shrubs or small trees. Some of 
the first may be considered cosmopolitan, while 
the woody sorts are almost restricted to the 
Canaries and the Island of Madeira. The most 
common species in Great Britain is the common 
sow-thistle (Sonchus oleraceus). It is very abun- 
dant as a weed, is greedily fed upon by many 
animals, and is sometimes used on the European 


of 2 or 8 feet, with a branching stem and small 
yellow flowers. The S. mulgedium alplnus forms 
a tall and fine plant, with fresh and sharply 
defined foliage, and large heads of beautiftil blue 
flowers. It is found in the mountains of Scotland 
as well as in Switzerland. 

Spa, a town of Belgium, in the province of 
li^ge. Its chief importance is due to its effer- 
vescent, chalybeate, saline mineral-waters, which 
are used on the spot and bottled for export. 
It has enjoyed a long celebrity, and has given 
its name to many mineral-springs. During the 
European War the Germans occupied the town 
(Aug., 1914), and it became a hospital base. In 
March, 1018, it became the head-quarters of the 
German High Command, and it was from the 
Ch&teau du Neubois near by that the Kaiser fled 
to Holland (8th Nov., 1018). Spa was the scene 
of a meeting of the Supreme Council in July, 
1020. 

Spadix, in botany, a form of the inflorescence 
of plants, in which the flowers are closely ar- 
ranged round a fleshy peduncle, and the whole 
surrounded by a large leaf or bract called a 
spathe, as in palms and arums. 

Spagnoletto (span-yo-let't5; * little Span- 
iard’), a celebrated painter, whose true name 
was Giuseppe Ribera, or Ribeira, born 1588, died 
1656. He was at first pupil of Caravaggio, but 
afterwards improved himself by the study of 
the works of Raphael and Correggio, at Rome 
and Parma. Ribera excelled in the representa- 
tion of terrible scenes, as, for example. The 
Flaying of SU Bartholomew, He is represented in 
the galleries of Paris, Vienna, Naples, and Dres- 
den. 

Spahl (Turk.-Pers. sip&hl, i.e. sepoy). (1) 
Originally feudatories in Central Asia who yielded 
service to their feudal superiors. (2) In course of 
time the name was applied to the feudal soldiery 
supplied by these chiefs. (8) In Turkey the 
Spahis were a body of irregular cavalry organized 
by Murad I (1850-80), and formed the core of 
the Turkish cavalry. They were replaced by 
regular cavalry during von Moltke’s reorganiza- 
tion in 1885. (4) A French group of native 

Tunisian, Algerian, and West African cavalry, 
under French officership, and organized and 
armed on the same basis as regular French 
cavalry. 

Spain (Sp. Espaha), a state in the south-west 
of Europe, forming with Portugal the great south- 
western (Iberian) peninsula of Europe. It is 
separated from France on the north-east by the 
chain of the Pyrenees, and is otherwise bounded 
by Portugal and the Atlantic and Mediterranean. 
Area, 194,788 sq. miles (100,050 sq. miles 
if the Canary and Balearic Islands be ex- 
cluded). 
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Colonies. 

Area, 
sq. Miles. 

Pop. 

Africa — 

Rio de Oro and Adrar . . 

Ifai 

Guinea 

Fernando Po, Annobon, Corisco 
Gt. Elobey, Lit. Elobey • . 

Zone of Morocco 

109,200 

970 

9.46s 

814 

7.700 

495 

20,000 

200,000 

,23,84s 

600,000 

Total 

128,149 

844.340 


The Canary Islands form an administrative part of Spain, 
and these, with the Balearic Islands, are excluded from the 
total of 190,050 sq. miles representing continental Spain. 


There are forty-nine provinces with an esti- 
mated population of 20,784,000, which is approxi- 
mately a density of 107 inhabitants per square 
mile. Formerly the administrative divisions were 
New Castile, Old Castile, Leon, Asturias, Murcia, 
Valencia, Galicia, Estremadura, Andalusia, Ara- 
gon, Catalonia, Navarra, and the Basque Pro- 
vinces. Madrid is the capital; other towns are: 
Barcelona (pop. 1922, approximately 583,000), 
Valencia (240,000), Sevilla (150,700), 

Malaga (187,000), Murcia (124,000), 

Zaragozd (Saragossa, 118,000), and 
Cartagena (103,000). 

Physical, — The mass of the area 
consists of the meseta, a great plateau 
region crossed by mountain ranges 
trending from south-west to north- 
east. It rises abruptly from the sea, 
and has a higher and a lower region 
roughly corresponding to Old and 
New Castile respectively. The Ebro 
and Guadalquivir valleys and the 
narrow, coastal plain on the Mediter- 
ranean are very productive. The 
climate is very dry, and there are 
great extremes of temperature, both 
annual and daily. There is a good 
rainfall in the north, however, and 
the population is more dense there 
than elsewhere. 

Production, — Agriculture is of pri- 
mary importance, and the variability 
in climate is reflected in the extraor- 
dinary variation in the produce. Generally, 
however, the coastal plain produces fruit and 
timber, and the plateau (especially in Old 
Castile, where wheat predominates) yields grain. 
Nearly 25 per cent of the people are devoted 
to agriculture, 0*25 per cent to hunting and 
fishii^, 0*42 per cent to mining, 5*0 per cent 
to manufacture, and 0*7 per cent to transport 
services. About 89 per cent of the continental 
area of Spain is productive: 86 per cent is used 
agriculturally, 2*5 per cent by viticulture, 22 
per cent by fruits, and over 25 per cent is laid 
down to natural grass. Minerals include: copper 
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(provinces of Sevilla, Corddba, and Huelva), 
iron (Vizcaya, Santander, Oviedo, Navarra, 
Huelva, and Sevilla), coal (Oviedo, Lc^n, Gerona, 
Corddba, and Valencia), zinc (Santander, Murcia, 
Guipdzcoa, and Vizcaya), cobalt (Oviedo), man- 
ganese (Oviedo, Guadaljara), lead (Murcia, Jaen, 
and Almeria), salt (Guadaljara), sodium sulphate 
(Burgos), mercury (Ciudad Real and Oviedo), 
sulphur (Murcia and Almeria), and phosphorus 
(Cdceres and Huelva). Much anthracite, coal, 
lignite, asphalt, tin, silver, argentiferous lead, 
and wolfram are worked. Fisheries employ over 
25,000 boats and 100,000 men — cod, sardines, 
and tunny being the chief catch. Many factories 
exist for canning sardines, &c. Manufactures 
include wines (sherry, malaga, &c.), and cane- and 
beet-sugar. Industrial development is not great 
except in Catalonia, especially Barcelona. Cotton 
textiles are very important; cork, paper, and 
glass are typical products. 

Communications , — ^There is a large shipping 
trade, centred chiefly at Barcelona and Bilbao. 
Internal communication is maintained over 


46,000 miles of road and 9500 miles of privately- 
owned railways. The chief railways are respec- 
tively those at the eastern and western ends of 
the Pyrensean frontier-line, which are continued 
to Paris via Orleans (see Systems, Bailway). 
The eastern line runs from Portbou to Empalme, 
where the line bifurcates, one running inland, 
and the other following the coast; but both of 
them meet at Barcelona. From Paris to Barce- 
lona is 752 miles; Barcelona is 842 miles by 
rail from Marseilles. In the west the Spanish 
Northern Railway from Irun connects with 
Alsasua via San Sebastian; thence to Vittoria 
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and acxoBB the £bro valley to Miranda to meet 
the Castejon-Bilbao line (155 miles); across the 
province of Buigos, via Burgos, and over the 
Pisuerga River below Torquemada to Venta de 
BaAos, the junction for Santander (148 miles) 
and Corunna (847 miles), both via Valencia. 
From Venta de Bafios southwards, the line 
runs along the Pisueiga valley to Valladolid, 
and then to Medina del Campo (for Salamanca, 
48 miles), Arevalo, Avila, £1 Escorial, and 
Madrid, a total distance of 892 miles by through 
train ^m Irun. From Paris to Madrid is 
908| miles by rail. 

Gwemment, dbc . — ^The present Constitution 
dates fh>m 1876, and enacts that the govern* 
ment be a Constitutional Monarchy, the legis- 
lative power resting *in the Cortes with the 
King% the executive being vested, under the 
monarch, in a Council of nine ministers. The 
Cortes is bicameral, comprising Senate (Senado) 
and Congress (Congreso) of equivalent authority; 
the former consists of 360 members, one-half of 
whom are elected by corporations and similar 
bodies, the other half being life Senators nomi- 
nated by the Crown, and Senators by their 
own right * (Senadorea por derecho propio). The 
Congress is formed by Deputies, one elected by 
each 50,000 inhabitants, and taking office for 
five years. The various provinces, districts, and 
communes are governed by their own municipal 
laws with local administration. Each commune 
has its affairs directed by an elected ayuntamiento, 
and each province has its dipuiaci&n provincial^ 
or Parliament, whose members are elected by the 
ayuntamiento. 

Army and Navy , — ^The army consists of (1) a 
permanent army, in which all above the age of 
twenty are liable to serve for three years, with 
a preliminary period of one year ‘ in depot *; (2) 
an active reserve with five years’ service; (8) 
a six years* reserve; and (4) an unorganized two 
years* territorial reserve. There are eight mili- 
tary territories, each under a captain-general. 
Six territories supply two divisions each to the 
army in the field; the remaining two send one 
each. Each division comprises two infantry bri- 
gades of two three-battalion regiments, a cavalry 
regiment, and one six-battery regiment of mobile 
artillery with four guns to a battery. There are 
engineer regiments, six of sappers and one each 
of railways and telegraphy. The aviation head- 
quarters are at Guadaljara. The total strength 
is roughly 300,000 men. The Mauser rifle (1898 
model), *275 calibre, is the infantry model; 
cavalry are equipped with the Mauser carbine; 
the fleld-artillery use the Schneider Canet, 141- 
pounder. The navy comprises three battleships, 
six cruiserB, and a miscellany of smaller craft. 

People , — ^The people of Spain are of very 
mixed origin, the most ancient inhabitants, the 


Iberians (now represented probably by the 
Basques or Biscayans of the north-east), being 
afterwards mingled with Celts, Phoenicians, and 
Carthaginians, Roman colonists, Goths, Jews, 
and Arabs or Moors. Under the Constitution, 
the State binds itself to maintain the Roman 
Catholic Church, whose power is very great; 
in a struggle between the Church and the army 
it is said that the former would certainly win. 
There are nine archbishops, the Archbishop of 
Toledo being primate. Religious communities 
must be officially registered. They are over 
8000 in number. In 1857 an elaborate scheme 
of education (including compulsion) was pro- 
claimed by the Government, but never enforced; 
and education is in a backward state. Recently, 
however, there has been an educational ^ re- 
vival*. There are eleven universities: Barcelona, 
Granada, Madrid, Murcia, Oviedo, Salamanca, 
Santiago, Sevilla, Valencia, Valladolid, and Zara- 
goza (Saragossa). 

History , — ^The most ancient known inhabitants 
of Spain were the Iberians (see Iberia), To these 
afterwards were joined certain tribes of Celts, 
and subsequently the two races united. The 
Phoenicians early founded coastal trading colo- 
nies, chiefly at Gadeira (Cadiz) about 1100 b.c. 
The Greeks subsequently founded several cities, 
and then (288 B.c.) the history of Spain may 
properly be said to begin with the Carthaginian 
invasion. Hamilcar Barca undertook to sub- 
jugate the Celtiberian tribes of the Peninsula 
and in this work he was followed by Hasdrubal 
and Hannibal. In the course of the second 
Punic War the Romans arrived in Spain, and 
(205 B.c.) drove out the Carthaginians, where- 
upon the land became a Roman province, and 
was, through time, almost completely latinized. 

At the fall of the Western Roman Empire, 
the province of Spain was conquered by the 
Visigoths (about a.d. 418), under whose vigorous 
kings Spain became the most flourishing of Teu- 
tonic kingdoms; but, at the beginning of the 
eighth century, they fell before the rapid con- 
quests of the Arabs, and the Christian Goths 
sought refiige in the mountains of Asturias and 
Castile (q.v.). (See Goths; Roderick,) For some 
years Spain was a dependency of the Saracenic 
province of North Africa, but eventually an 
independent dynasty was established (a.d. 756) 
by Abd-al-Rahman at Cordova (q.v.), and was 
aggrandized by Hisham (788) and his son A1 
Hakam (796). Culturally, the Moors were far 
in advance of the Goths; they built magnificent 
cities and founded universities, and the golden 
age of Arab literature was reached in the reign 
of Abd-al-Rahman III (912-961). In religious 
tolerance also the Moors were fax in advance 
of the age, permitting the forms of worship 
approved by the Christians, and even allowing 
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intermarriage. Meanwhile the descendants of 
the Visigoths had formed the kingdoms of Leon, 
Portugal, Castile, Navarra, and Aragon in the 
submontane districts of the north, and the 
subsequent history of Spain is chiefly the story 
of the expansion and union of these states under 
the hegemony of Castile and Aragon. The rise 
of these two powerful Christian states in the 
eleventh century was contemporary with the 
decline and disruption of the Ommiad Muslim 
d3masty. However, it took four centuries to 
drive the Moors out of Spain. The Holy War 
began in the eleventh century with the rising 
of the Zealots, and ended in 1492 with the 
conquest of Granada by Ferdinand and Isabella 
(q.v.). (See Almoravides; Almohades,) 

By the marriage (1469) of Isabella, the heir 
to the crown of Castile, with Ferdinand of 
Aragon, begins the modern history of Spain. 
The two states thus united retained their own 
laws, customs, and administration, but their 
gradual fusion was promoted and largely accom- 
plished by Cardinal Ximenes. To strengthen the 
Central Government and curtail the power of the 
nobility, the Santa Hermandad, or Holy Brother- 
hood, was formed (1476) to act as the adminis- 
trators of justice; the Inquisition (q.v.) was 
instituted (1481) to promote religious orthodoxy 
and unity, and the Jews were expelled for 
heterodoxy. In 1492 Columbus (q.v.) discovered 
the West Indies, and laid the foundations of 
Spanish greatness overseas. 

When Ferdinand died in 1516, his daughter 
Joanna, who had married Philip, son of the 
Emperor Maximilian I, succeeded to the King- 
dom of Aragon, but her son, Charles I, became 
king of the whole of Spain (1516) and (as 
Charles V) of Naples, Sicily, Sardinia, Austria, 
and the Netherlands, and Holy Roman Emperor.^ 
The conquest of Mexico (1518) and Peru (1531) 
belong to the reign of Charles, who retired to 
a monastery and was succeeded by his son, 
Philip II (1556-98). 

The destruction of the Invincible Armada was 
an event in the reign of Philip II (q.v.). He was 
succeeded (1598) by Philip III, who, by expelling 
all the Moriscos from his kingdom and engaging 
in the Thirty Years’ War (q.v.), forther im- 
poverished the country. Disaster again overtook 
Spain on the accession of Philip IV (1621), whose 
haughty centralizing policy under the minister 
Olivarez brought about civil war in Catalonia, 
Andalusia, and Naples; the loss of Portugal and 
French-Comt^; and the independence of the 
Netherlands (see Portugal; Netherlands, History 
sections). Under his son, Charles II (1665), a 
prince who was feeble both in mind and body, 

» Cf. Holy Roman En^nre: Charles V: NapUs. The great- 
am of Spain at home waa due, not to conquest, iwt to a 
fortunate aeriea of marriage alliances by wmch more than halt 
of Weatem Buzope fell uMer t^ away of Charlea V. 


the country declined still more, and at his death 
in 1700 without an heir, there began the War 
of the Spanish Succession. The succession to 
the throne lay between the Habsburgs, whose 
claim was upheld by the Emperor Leopold I, 
and the Bourbons, whose claim was maintained 
by Louis XIV. After a prolonged European war, 
it was agreed by the Treaty of Utrecht (1718) 
to acknowledge the Bourbon Philip V (q.v.) as 
King of Spain, on condition that the Netherlands 
and the Italian provinces were given to Austria, 
while England claimed Gibraltar and Minorca 
(see Sicily, History)^ 

Under the able administration of Cardinal 
Alberoni (q.v.), Spain now regained a large part 
of its power in Europe. This revival was con- 
tinued under Ferdinand VI, who succeeded to 
the throne in 1746; but it received its greatest 
impulse from Charles III (1759), who developed 
the agricultural and other resources of his 
country, and broke the power of the Inquisition 
(1767). 

The full effect of these and other liberal 
measures was arrested, however, by the acces- 
sion of Charles IV (1788), whose policy, directed 
by Godoy (q.v.), first brought about a rupture 
with the French Republic, and then a close 
alliance with France and a war against the 
British, resulting in the battle of Trafalgar 
(1805), when the naval power of Spain was 
again destroyed. Spain received further humilia- 
tion by the success of Napoleon, the Treaty of 
Fontainebleau, and the occupation of the country 
by a French army (see Peninsular War). In the 
spring of 1818 Wellington (q.v.) was able to 
clear the Peninsula of French troops, and, as 
a consequence, the Bourbon prince, Ferdinand 
VII, returned and was proclaimed king (1814). 

The Colonial Empire . — Spain was one of the earliest of 
colonizing nations, and had hardly become umted under 
Ferdinand and Isabella when she began an era of foreign 
conquest. Within sixty years of the first discoveries of 
Columbus, Spain had founded, and was in active process of 
developing and exploiting, an enormous colonial empire m the 
New Worid, mainlv in South and Central America and the 
West Indies. The 'Spaniards did not settle thinly popiUated 
and poor lands, but conquered .by the sword the nch and 
powerful nations, such as the Aztecs of Mexico and the InMt 
of Peru. However, the sixteenth century saw the high- 
water mark of Spanish colonial glory; the adventwous am 
crusading motives of the men who accompanied Heimnao 
Cortez and Francesco Pizzaro became replaced by greed, and 
to pay for the extravagance of Spain at home, overseas 
became merely rich estates which sweated and toiled. A 
vicious commercial exclusiveness was practised which de- 
barred certain classes of Spaniard, and all foreigners, frorn 
trading with the Spanish colonies, and a fairly meth^ical 
administration, and the exercise of humanity towards slaves, 
were completely marred by the introduction of that religious 
intolerance and political despotism which peeked Spam at 
home. The Spanish colonial empire fell to decay; the 
various American provinces became independeiit republics, 
and many of the last vestiges, such as toe Philippines, or 
Cuba, were ceded to the Imited States after the disastrous 
Spanish-American War. (See Table in geographical section 
or this article.) 

During the Napoleonic wars the South Ameri- 
can colonies had asserted their independence, 
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Florida had been sold to the United States, 
and the finances misused; while these things 
were now aggravated by the despotic rule of 
a king who dissolved the Cortes, set aside the 
Constitution, and re-established the Inquisition. 
A revolt against this policy took place in 1820 
and spread throughout the country, in conse- 
quence of which the Constitution was re-estab- 
lished, the Inquisition abolished, and (1822) a 
Cortes with a Liberal majority elected. This 
movement for liberty, however, was suppressed 
by the Holy Alliance (q.v.), under whose sanc- 
tion a French army enter^ Spain (1823) and 
remained there for four years, during which the 
royal absolutism was restored. In 1829 Ferdinand 
abolished the Salic law by a ^pragmatic sanc- 
tion and, as the result of this, his daughter 
was proclaimed queen, on the death of her 
father in 1833, under the title of Isabella II 
(q.v.). 

As this queen was only three years old, her 
mother, Maria Christina, undertook the regency; 
but she was opposed by Don Carlos, a brother of 
the late king, and a serious civil war broke out. 
(See Carlos de Bourlxm,) The Carlist party 
achieved considerable success at first, but the 
civil strife was ultimately brought to an end 
(1840) by the exile of the queen-mother and 
the appointment of Baldomero Espartero (q.v.) 
as regent. In 1843 the young queen was declared 
of age, and her government was carried on by 
Narvaez (q.v.), who had superseded Espartero. 
Real power, however, was in the hands of General 
Leopold O'Donnell, an Irishman, and Spanish 
politics of this period consisted solely of rivalry 
between O'Donnell and Narvaez. By the in- 
fluence of Louis Philippe, the French king, a 
very unhappy marriage was completed in 1845 
between Isabella and her cousin, Don Francisco 
d' Assisi. For some years after this event the 
political history of Spain became a medley of 
party intrigue and petty political change, until 
in 1866 the severe measures taken against the 
Liberals by Narvaez ended in a military insur- 
rection. This, however, was suppressed by the 
royal troops, and Generals Prim, Serrano, and 
O'Donnell were banished. 

More successfiil was the revolution of 1868, 
headed by Generals Prim and Serrano. The 
latter entered Madrid in command of the re- 
volutionary troops, and Isabella fled to France. 
The Cortes still declared in favour of the mon- 
archical form of government, and great diffi- 
culty was experienced in finding a prince both 
able and willing to occupy the vacant throne. 
It was offered to Leopold of Hohenzollem- 
Sigmaringen, but the jealousy of France caused 
Napoleon III to demand the withdrawal of this 
candidate, and the diplomatic difficulties con- 
nected with this matter were the ostensible 


cause of the Franco-German War (q.v.). After 
Sedan and the downfall of Napoleon III, the 
crown was accepted by Amadeo of Savoy, 
second son of Victor Emmanuel of Italy, and 
in 1870 he was formally elected king by the 
Cortes. But the various parties, among which 
the most active were the Carlists and the 
Federalists, made government difficult, and the 
king abdicated (1873). 

Following this event, the Cortes declared in 
favour of a Federal Republic, and the presidency 
was entrusted to Castelar (q.v.); but the course 
of events made this form of government impos- 
sible. Accordingly Castelar and his ministry 
resigned (1874), and the government of the 
country was undertaken by the chiefs of the 
Revolution of 1868, headed by Marshal Serrano; 
Under this military administration vigorous 
measures were taken to suppress the Carlist 
rebellion, and the throne was offered (1874) to 
the son of the exiled Isabella (see Alphmiso), 
In 1875 the young king, with the title of Alphonso 
XII, landed at Barcelona, and successfully estab- 
lished his government. Alphonso XII died in 
1885, and was succeeded by his daughter Maria, 
but the kingdom passed to his son on his birth 
in May, 1886. This son, known as Alphonso XIII, 
took up the reins of government in 1902 from 
his mother, Maria Christina, who had acted 
as regent. In May, 1906, he married Princess 
Victoria Ena of Battenberg, a niece of King 
Edward VII. The war of 1 898 with the United 
States resulted in the loss of Cuba, Porto Rico, 
and the Philippines. In 1910 an Act was passed 
prohibiting the further settlement of religious 
houses in Spain. At the outbreak of the Euro- 
pean War there was an undercurrent of public 
opinion favourable to the cause of the Allies, but 
the Dato and Romanones Governments declared 
for and maintained an absolute neutrality. — 
Bibliography: Clarke H. Butler, Modem Spain^ 
1815-1898 (Cambridge Historical Series); Peace 
Handbook No, 34: Spain since 1815 (H.M. Sta- 
tionery Office); Stanley Lane-Poole, The Moors 
in Spain (Story of the Nations Series); H. E. 
Watts, Spain (Story of the Nations Series); J. A. 
Froude, English Seamen in the Sixteenth Century 
(deals with Spanish sea-power and the Armada), 
and The Spanish Story of the Armada; C. E. 
Chapman, A History of Spain, 

Language and Literature, — ^The Spanish lan- 
guage, which is also the language of Mexico 
and a great part of South America, belongs to 
the group known as the Romance or Romanic 
languages. Its formation was influenced by the 
lengthened duration in Spain of Roman institu- 
tions, by the Teutonic element introduced by 
the Visigoths, and by words of Arabic origin 
added during the long oecupation of the countiy 
by the Moors. A number of different dialects 
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developed themselves at an early date, such as 
the Galician, Catalan, Asturian, &c., but the 
Castilian took the lead, and came to be con- 
sidered as the stailflard of Spanish. The Cas- 
tilian idiom, which originated in the mountains 
of the interior of Spain, is characterized by deep 
and open tones, which now distinguish the 
Spanish from the Portuguese. The national 
literature of Spain dates from the twelfth cen- 
tury, ballads and metrical romances being its 
earliest products. To this period the Poema del 
Cid is usually ascribed, an epic in which are 
narrated the adventures of Rodrigo Diaz de 
Bivar, the national hero. Following this early 
historical and legendary theme came the didactic 
verse of the Benedictine monk Gonzalo Berceo 
(1198-1268). To the same period belong two 
lengthy narrative poems on Alexander the Great 
and Apollonius of Tyre, both of which are 
written in single-rhyme quatrains. But per- 
haps the most remarkable piece of writing of 
this age was Las Siete Partidas (1265), a Castilian 
code of laws published under the patronage of 
Alphonso X; and to this was added the Libros 
de Astronomia and the Lapidaria. The most 
notable of the Spanish poets of the fourteenth 
century was Juan Ruiz, arch-priest of Hita 
(1800-51), whose tales, interspersed with songs 
(cantigasjf deal with the vices of his countrymen. 
Of the same burlesque character were the Rimado 
de Palacio of Pedro Lopez de Ayala (q.v.), the 
Proverbios Morales of Santob the Jew, and a 
version of the Dance of Death, To this century 
belong the Crdnica de Espaha, compiled by 
order of Juan Fernandez de Heredia; and the 
authors of the prose chronicles of this period 
include: Pedro de Ayala, Fernan de Guzman, 
Alfonso de Palencia, Fernando del Pulgar, and 
Andrds Bernaldes. Along with these historical 
chronicles may be mentioned the biographies of 
Pedro Nino, Alvara de Luna, Gonzalvo de C6r- 
dova, and Ruy Gonsalez de Clavijo. In the 
sixteenth century there was published the Amadis 
de Ganla, the first of the Spanish cabaUerias, or 
‘ books of chivalry and allied to it in character, 
but published later, were the Amadis de Grecia, 
Don FlorisandOf Don Florisel de Niquea, &c. At 
the court of Juan II (1406-54), in Castile, the 
*gaya ciencia’ of the troubadours was estab- 
lished by Enrique, Marques de Villena, who was 
himself a translator of Virgil, and whose pupil, 
L«ope de Mendoza, Marques de Santillana, wrote 
numerous sonnets and serranillas. It was not, 
however, until the Kingdoms of Castile and Ara- 
gon were united under Ferdinand and Isabella 
that Spanish literature attained its chief dis- 
tinction. This classic period, influenced by the 
Renaissance in Italy, found its first expression 
in numerous tercets, sonnets, and candones, of 
which the principal writers were; Juan Boscan- 


Almogaver (q.v.), Diego de Mendoza (q.v.),Garci- 
laso de la Vega, Fernando de Herrera, and 
Hernando de Acufia. These innovators of the 
Petrarchian school were opposed by the rhymers 
of the old Castilian redondiUas^ chief among whom 
was Cristdbal de Castiliejo (q.v.). But more 
characteristic of this period was the vigorous 
development of the novela, with a picaroon or 
rogue for hero (see Picaresque Novel), Yet these 
were all surpassed, and the chivalric extra- 
vagance of this period burlesqued to extinction 
by Don Quixote (first part 1605), the master- 
piece of Miguel Cervantes de Saavedra (see 
Cervantes), The position in popular favour 
occupied by the romance was claimed at the 
end of the sixteenth and beginning of the seven- 
teenth centuries by the drama. From beginnings 
in the mediaeval mystery-plays it had developed 
through quasi-religious and wholly secular plays 
of an unimportant nature until the time of Lope 
de Vega (q.v.) (1562-1635). Among the chief 
imitators and successors of Lope were Velez de 
Guevara (q.v.), Gabriel Tellez (Tirso de Molina), 
and Juan Ruiz de Alarcdn (q.v.). But this 
movement received its full perfection and re- 
finement in the poetical and pMlosophical dramas 
of Pedro Calderdn de la Barca (q.v.) (1600-81). 
He also had followers and imitators, among whom 
may be mentioned Moreto, Solis (q.v.), and 
Roxas de Castro. Among the historical writings 
of this era were the Historia de Espaha, by Juan 
de Mariana; Guerra de Granada, by Diego de 
Mendoza (q.v.); the Historia Verdadera de la 
Conquista de la Nueva Espaha, oy Bernal Diaz 
del Castillo; and the Historia de las Indias, by 
Bartolom^ de las Casas (see Las Casas). The 
mystics were represented by Avila, Santa Teresa, 
Ribadeneira, and Molina. With the decline in 
the greatness of the nation, however, there 
appeared a decadence in its literature. During 
the eighteenth century the drama lost all virility, 
while lyric poetry was largely represented by the 
artificial extravagances perpetuated by the imi- 
tators of Gongora (q.v.). But with the acces- 
sion of the Bourbons there was introduced from 
France an element of revival into Spanish litera- 
ture which was furthered by the Poetica of 
Ignacio de Luzan, the Retorica of Gregorio de 
Mayans, and the Teatro Critico of Benito Feyjoo. 
This French element had also its influence upon 
the poets of the latter half of the eighteenth and 
beginning of the nineteenth centuries, among 
whom were Valdes, Cienfuegos, Iriarte, Gonzales, 
Moratin, de la Rosa, &c.; while the romance 
was revived in the Fray Gerundio of Jos4 de 
Isla, who was also the translator of Gil Bias. 
The romantic movement of France had its 
Spanish adherents, among whom, as the most 
notable poets, are to be named Zorrilla, Espron- 
ceda, Diaz, Escosura, and Pacheco; the chief 
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classicists being Quintana, Reinoso, Calderon, 
and Cfurvajal ; while as a satirist de Lara 
(Figaro), as a dramatist Manuel Breton de 
Herreros, and among historians Clavigero (q.v*) 
are worthy of mention. In more recent times 
the poets Ramon de Campoamor y Campsorori 
(1817-1901) and Nufiez de Arce (1884-1008); 
the authors Vicente Blasco Ibaftez (1867), Luis 
Coloma (1851-1915), Ricardo Leon (1877), Sal* 
vador Rueda (1857), Juan Menendez Hdal (1861- 
1915); and the dramatist Jacinto Benavente 
(1866), who was awarded the Nobel prize for 
literature in 1922, have all attained distinction. 
—Bibliography: G. Ticknor, History of Spanish 
LitereUnre; J. Fitzmaurice-Kelly, History of 
Spanish Literature; H. B. Clarke, SpaniA 
Literature: an Elementary Handbook. 

Spalato, a seaport of Yugo-Slavia, in Dal- 
matia, on a bay of the Adriatic, 80 miles south- 
east of Zara. The whole town was at one time 
confined within the precincts of the vast palace 
built by the Emperor Diocletian, and of which 
many impressive remains are extant. There are 
chemical-works, tanneries, soap-works, a bell- 
foundry, coppersmiths-shops, and manufactures 
of shipping-nets and cement. On Monte Marjan 
near by there is a sulphur-spring. Pop. 81,000. 

Spalding, an urban district and market town 
of Lincolnshire, England, on the Welland; served 
by the Great Northern Railway, &c. There is 
a grammar-school, founded in 1567, and a 
museum is housed in the remains of a Bene- 
dictine priory. Pop. 10,700. 

Spandau, a town of Brandenburg, Prussia, at 
the confluence of the Spree and Havel. Before 
the European War, Spandau was a fortress of 
the first class, and formed an important part in 
the general defences of the capital. In the 
citadel, on an island in the Havel, is the Julius 
tower, where the imperial military reserve fund 
in gold was kept. The basis of this fund was the 
indemnity levied on France in 1871. Pop. 95,000. 
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Spaniel, Hie name of a race or variety of 
dogs. The English water-spaniel is now almost 


extinct. The Irish water-spaniel is a fine animal 
of a dark rich liver or puce colour, with a crisp 
curly cioat and a well-marked top-knot, and the 
large, pendulous ears characteristic of the race* 



Black Cocker Spaniel 


A useftil sporting variety is the short-legged 
Clumber spaniel, mostly lemon-and-white in 
colour, with long, silky, abundant hair. The 
Sussex spaniel differs from the Clumber chiefly 
in its golden-liver colour. The black field spaniel 



King Charles Spaniel 


is a good sporting dog. The chief kinds of toy 
spaniels, all more or less pug-faced, are the King 
Charles (black-and-tan), the Ruby (chestnut- 
red), the Blenheim (red-and- white), the Prince 
Charles (black, tan, and white), and the Japanese 
(black, red, or lemon on wldte). The Maltese 
dog is a kind of spaniel. 

Spanish-broom, a plant of the genus Spar- 
tium, the S, junceum, allied to the common 
broom, but of more rush-like growth. It has 
been cultivated in British gardens for upwards 
of three hundred years, bearing handsome yellow 
flowers. A good fibre is obtained from the 
macerated twigs, which is made into thread, 
cord, and a coarse sort of cloth in some of the 
Mediterranean countries. 

Spanish-brown, a species of earth used in 
painting, having a dark reddish-brown colour, 
which depends upon the sesquioxide of iron. 

Spanish-elm, an evergreen tree of Mexico 
and the West Indies, yielding a tough elastic 
wood of a fine grain (Cordia gerascanthus). 

Spanish Town, a town of Jamaica, British 
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West Indies, on iht Cobre River; a Junction on 
the insular railway* The insular system connects 
Kingston with Montego Bay (pop. 5000), a dis- 
tance of 112*7 milesr Branches are thrown off 
(1) at Spanish Town, for Ewarton (17 miles); 
and (2) at Bogwalk, on the Ewarton line, for 
Port Antonio (pop. 2000), a distance of 54*2 
miles, Spanish Town, founded in 1525 as San- 
tiago de la Vega, was the island-capital until 
1871, and has greatly declined. Pop. 7000. 

Spar, in mineralogy, a term employed to 
include a great number of crystallized earthy, 
and some metallic substances, which easily 
break into fragments with glancing surfaces. 
Among miners the term spar is frequently used 
alone to express any bright crystalline substance. 

Spa'ridSB, a family of spiny-finned teleostean 
fishes, of wMch the genus Spams is the type. 
They somewhat resemble the perches in form, 
the body being generally of an ovate form and 
covered with large scales. The Sparidse are 
mostly inhabitants of warm climates. They are 
edible, and some of them highly esteemed. 
British examples are the gilthead (Pagnis aur 
ratus) and the sea-bream (Pagellus centrodoniua). 

Spark, Electric, the passage of electricity by 
a dismptive discharge through the insulating 
medium which separates two highly charged 
conductors. It is seen in the working of induction- 
coils and influence-machines, whilst lightning is 
the manifestation of the spark in nature. The 
spark causes chemical combination when passed 
through detonating mixtures of gases, such as 
chlorine and hydrogen; this effect is utilized in 
the sparking-plug to fire mixtures of petrol and 
air. When the spark is passed through moist 
air, it forms nitric acid, an effect employed in 
the Birkeland and Eyde method for the fixation 
of atmospheric nitrogen. The electric spark 
decomposes ammonia and olefiant gas. The 
potential difference required to cause a spark 
of given length depends on the presence of 
ions in the gas, and nonnaUy the spark takes 
place at a definite voltage known as the spark- 
ing potential. If there are few ions present, 
reta^ation of the spark takes place, and the 
applied voltage may exceed the sparking poten- 
tial without the occurrence of a spark. On the 
other hand, the presence of an ionizing agent, 
such as ultra-violet light, assists the formation 
of a spark, and lowers the sparking i^tential. 
The minimum sparking potential in air is 840 
volts. Up to a certain point, the sparking poten- 
tial is low'ered by reducing the pressure of the 
gas, but after the * critical pressure’ has been 
reached, fiirther lowering of the pressure raises 
the sparking potential. Paschen concluded that 
the sparking potential was a function only of 
the sparking distance and the pressure of the gas. 

Spannannia, a genus of small African shrubs. 


order Tiliaceee. S, q/Hcona, which has umbds of 
showy white flowers, is often grown in hot* 
houses. The large brick-red stamens are irritable, 
spreading quickly outwards when touched. 

Sparrow {Passer domesticm), a well-known 
bird of the finch family which inhabits the 
British Islands and other parts of Europe, and 
has been introduced into North America and 
Australia. They often do great injury in corn- 
fields and gardens, but they also do great service 
in destroying grubs, caterpillars, &c. The tree 
sparrow (P. mmt&nus), the only other British 
species, is also very widely distributed. It very 
closely resembles the common sparrow, but is of 
smaller size. For the hedge-sparrow, see Hedge 
Warbler, Some of the allied buntings are called 
‘ sparrows ’ in America. 

Sparrow-hawk, the common name of several 
hawks, one of which is well known in Britain, 
the Acdpiter nism, about 12 inches in length. 



The male is coloured dark-brown on the top of 
the head, and on the upper aspect of the body 
and wings. The under parts are of a reddish- 
brown colour, marked with narrow bands of 
darker tint. The female bird is of a duller brown 
hue on the back and head; and her plumage is 
diversified by numerous white spots. It is a 
bold, active bird, very destructive to pigeons 
and small birds. It ranges from Ireland to 
Japan, and occurs in North India and Egypt. 
Other species are native to South-Eastern Asia, 
the East Indies, Australia, and America. 

Sparta, or Lacedaemon (now Sparti), a 
city of ancient Greece, the capital of Laconia 
and of the Spartan state, and the chief city in 
the Peloponnesus, lay in the Eurotas Valley, 
and embraced a circuit of 6 miles. Sparta was 
a scattered city, actually a union of five villages, 
and was always unwalled. Unlike Athens, it was 
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plainly buflt, and liad few notable public buM- 
ingB; consequently there are no imposing ruins 
to be seen here as in Athens, and the modem 
Sparta is only a village of some 4000 inhabitantSa 
Laconia, the district in which Sparta was situ- 
ated, was the south-eastern division of the 
Peloponnesus, bounded on the west by Mes- 
senia, from which it was separated by the 
chain of TaJ^getus, on the north by Amadia 
and Argolis, and on the east and south by the 
sea. The Eurotas (Basilipotamo, kixig of 
rivers ’) flows through a considerable valley 
and empties into the Gulf of Laconia. The 
Spartan state was foimded, according to tra- 
dition, by Lacedaemon, son of Zeus. The most 
celebrated of its legendary kings was Menelaus. 
It is said to have been conquered by the Hera- 
clidae from Northern Greece about 1080 b.c., 
who established a dyarchy or double dynasty of 
two kings in Sparta. Apart from this legend, it 
is accepted as an historical fact that the Spartans 
were the descendants of the Dorians who invaded 
the Peloponnesus about that period, and that 
from an early period they followed a set of 
rigorous laws ascribed to Lycurgus. Shortly 
after their settlement in the Peloponnesus it is 
probable that the Spartans extended their sway 
over all the territory of Laconia, a portion of 
the inhabitants of which they reduced to the 
condition of slaves (Helots). They also waged 
war with the Messenians, the Arcadians, and the 
Argives, against whom they were so successful 
that before the close of the sixth centuiy b.c. 
they were recognized as the leading people in 
all Greece. Early in the following century began 
the Persian wars, in which a rivalry grew up 
between Athens and Sparta. This rivalry led 
to the Peloponnesian War, in which Athens 
was humiliated and the old ascendancy of 
Sparta regained. (See Greece.) Soon after this 
the Spartans became involved in a war with 
Persia, by joining Cyrus the Younger in his 
rebellion against his brother Artaxerxes Mnemon 
(401), but Athens, Thebes, Corinth, and some of 
the Peloponnesian states took this opportunity 
to declare war against the Lacedaemonians. The 
latter defeated the Thebans at Coronea (894); 
but, on the other hand, the Athenian commander 
Conon gained a victory over the Spcutan fleet 
at Cnidus. This war, known as the Boeotian or 
Corinthian War, lasted eight years, and increased 
the reputation and power of Athens. To break the 
alliance of Athens with Persia, Sparta (887 B.c.) 
concluded with the latter power the Peace of Antal- 
cidas; and the designs of Sparta became apparent 
when she occupied, without provocation, the city 
of Thebes, and introduced an aristocratical con- 
stitution there. Pelopidas delivered Thebes, and 
the celebrated Theban War (878-868) followed, 
in which Sparta was much enfeebled. During 
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the foOowiiig century Sparta steadily defined, 
although one or two isolated attempts were 
made to restore its former greatness. The ptin^ 
cipal of these was made by Cleomenes (286-222), 
but his endeavours failed, because there were 
then scarcely 700 of Spartan descent, and the 
majority of these were in a state of beggary. 
With the rest of Greece, Sparta subsequently 
passed under the dominion of the Romans 
146 B.C.). 

The Spartans differed from the other Greeks 
in manners, customs, and constitution. Their 
kings (two of whom always reigned at once) 
ruled only through the popular will, acting as 
umpires in disputes, and commanding the army. 
The Spartans proper, that is, the descendants ^f 
the Dorians, occupying themselves with war and 
the chase, left all ordinary labour to the Helots, 
while the class known as Perioeci (descendants of 
the ancient inhabitants of the country) engaged 
in commerce, navigation, and manufactures. 
The distinguishing traits of the Spartans were 
severity, resolution, and perseverance, but they 
were also accounted faithless and crafty. When 
a child was bom, if it proved vigorous and sound, 
the State received it into the number of citizens, 
otherwise it was thrown into a cave on Mount 
Taygetus. To accustom the children to endure 
hunger, they gave them but little food; if they 
stood in need of more, they were obliged to steal 
it; and if discovered, they were severely pun- 
ished. They wore no outer garment except in 
bad weather, no shoes at any time, and the^ 
were obliged to make their beds of rushes from 
the Eurotas. The principal object of attention 
during the periods of boyhood and youth was 
physical education, which consisted in running, 
leaping, throwing the discus, wrestling, boxing, 
the chase, &c. A singular custom was the 
flogging of boys on the annual festival of Arte- 
mis Orthia, for the purpose of inuring them to 
bear pain with firmness. Whoever uttered the 
least cry during the scourging, which was so 
severe as sometimes to prove fatal, was con- 
sidered as disgraced, while he who bore it without 
shrinking was crowned. The Spartans were the 
only people of Greece who avowedly despised 
learning, and excluded it from the education 
of youth. The education of the Spartan girls 
was also different from that of the Greeks else- 
where, and included training in wrestling and 
running. — ^Bibliography: Sir J. G. Frazer, Paw- 
sanias; W. M. Leake, Travels in the Morea; E. N. 
Gardiner, Greek Athletic Sports and Festivals; 

C. O. Miiller, The History and Antiquities of the 
Doric Race. 

Spar'tacus, a Thracian gladiator, the insti- 
gator and leader of a revolt of the slaves in 
Italy (the Servile War) in 78-71 b.c. Being 
made prisoner, Spartacus was sold as a slave^ 
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and placed in a gladiatorial sdiool at Capua 
with other Ihracian, German, and Gaulish 
slaves. There they formed a conspiracy, and 
seventy gladiators, including Spartacus, effected 
their esca}>e; and, being joined by the disaffected 
slaves and peasantry of the neighbourhood, in a 
few months Spartacus found himself at the head 
of 100,000 men. Two consuls were now sent 
with armies against him, but Spartacus defeated 
them in succession and led his elated forces 
towards Rome. In this crisis Licinius Crassus, 
who was afterwards a triumvir, was placed at 
the head of the army, and managed to hem in 
the revolted slaves near Rhegium. Spartacus 
was defeated and slain in 71. 

Spartacus, the name given to the extreme 
Socialist group in Germany. Spartacus (q.v.) 
was used as a pseudonym by the German Socialist 
leader Karl Liebknecht (1871-1919). After the 
German Revolution of 1918, when instead of a 
Socialist Republic, as they had expected, a demo- 
cratic Republic was established, the Spartacus 
group, led by Liebknecht, Rosa Luxemburg, and 
Franz Mehring, took up arms against the new 
Government, with a view to establishing a 
Socialist Republic under the dictatorship of the 
proletariat. Risings took place, but, after some 
successes, the Spartacus forces were defeated by 
the Government forces, and both Karl Lieb- 
knecht and Rosa Luxemburg were killed. 

Spasm, in medicine, an abnormal, sudden, 
and more or less violent contraction of one or 
more muscles or muscular fibres. Spasm is 
either clonic or tonic. In cUmic spasm the 
muscles or muscular fibres contract and relax 
alternately in very quick succession, producing 
the appearance of agitation, as in epilepsy. In 
ionic spasm the muscles or muscular fibres con- 
tract in a steady and uniform manner, and 
remain contracted for a comparatively long 
time, as in tetanus. 

Spatan^gus, a genus of flattened sea-urchins, 
otherwise called ‘ heart-urchins ’ from their shape. 
The species are numerous. 

Spathodea, a genus of trees, order Bignoni- 
aceae, natives of tropical Africa, with pinnate 
leaves and magnificent scarlet flowers. S. cam- 
panulata affords an excellent illustration of 
‘ water calyx ’. From an early stage of develop- 
ment, the calyx is filled almost to bursting with 
a watery secretion, in which the rest of the floral 
organs are immersed until the flower actually 
opens. As the flowers are borne in tufts on the 
topmost branches, it has been suggested that 
the calyx acts as a water-bath, guarding the 
more valuable and delicate organs against over- 
heating or desiccation. If the closed cal3rx be 
punctured with a needle, the liquid contents, 
being under pressure, are ejected through the 
hole with considerable force; for this reason 
VOL. X. 


some observers hold that the water-calyx serves 
to repel sharp-billed birds and other animals 
that might otherwise damage the buds. Neither 
of these explanations, however, accounts satis- 
factorily for other cases of water-calyx, which 
remains a somewhat mysterious phenomenon. 

Spatularia, or Polyodon, a genus of fishes 
related to the sturgeons, and the type of a 
special family (Polyodontidse). They are re- 
markable for the form of their snouts, which are 
enormously long and leaf-like in form. The only 
species is the paddle-fish or spoon-bill (Polyodon 
folium) of the Mississippi basin. A closely related 
Chinese form (Psephurus gladius) lives in the 
Yang-tse-kiang and Hoang-ho Rivers, 

Spav'in, a disease of horses, affecting the 
hock-joint, or joint of the hind leg, between the 
knee and the fetlock. It occurs in two forms. 
In the first, which is called bog or blood spavin, 
the joint is distended by joint-oil (synovia). In 
the other form there is a morbid deposition of. 
bony substance, such as to unite separate bones. 

Spawn, the eggs or ova of fishes, frogs, &c., 
from which, when fertilized by the males, a new 
progeny arises that continues the species. In 
the oviparous bony fishes the eggs are usually 
impregnated externally, and arrive at maturity 
without the aid of the mother. The spawn being 
deposited by the female, the male then pours 
upon it the impregnating fluid. In sharks and 
rays fertilization is internal, and in some of 
these development takes place in the oviducts. 
Fishes exhibit a great variety in regard to the 
number of their eggs. In the spawn of a cod-fish, 
for example, no fewer than three and a half 
millions of eggs have been found. In general, 
before spawning, fishes forsake the deep water 
and approach the shore, and some fishes leave 
the salt water and ascend the rivers before 
spawning, and then return again. See Repro- 
duction. 

Speaker of the House of Commons, is the 
president of that assembly, occupying a position 
of great influence and taking precedence as the 
First Commoner of the Kingdom. He is chosen 
from among the members of the House imme- 
diately upon the meeting of a new Parliament, 
and his election is, through the Lord Chancellor, 
approved by the Crown at the bar of the House 
of Lords. The Speaker is not a member of the 
Government, does not take part in debates or 
vote in divisions, and maintains a strict impar- 
tiality. He is responsible for the maintenance 
of order, and from his ruling there is no appeal. 
On retirement he generally receives a peerage — 
usually a viscounty. In the House, the Speaker 
wears a black silk robe with train, and a full- 
bottomed wig; on State occasions the robe is of 
black damask, trimmed with gold lace. The 
official salary is £5000 a year. 
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Spearmint {Mentha epicaUt)^ a European and 
North American species of mint often ciiltivated 
for making sauce and in order to obtain a flavour- 
ing essence from it. See Mint. 

Spear-tfalstle, a common British thistle, ^e 
Cnicus lanceolatuB. It grows on waysides and 
in pastures. The leaves are downy beneath, 
and their points long and very sharp, and it 
has handsome heads of purple flowers. 

Spearwort, a plant of the genus Ranuncfllus. 
The great spearwort is the R. Lingua^ and the 
lesser spearwort is 
the B. flammtUa, 

Both are British 
plants, with lance* 
olate undivided 
leaves and yellow 
flowers, growing 
in wet localities. 

Special Con- 
stables, officers 
appointed to as- 
sist the regular 
police in times of 
emergency. Their 
appointment is 
chiefly regulated 
by an Act of 1881 
(1 and 2 Will. IV, 
c. 41). They are 
enrolled at the 
instance of any 
two or more jus- 
tices on occasions 
when it is deemed 
by them that the 
ordinarymeasutes LeM« Sp«rwort 

for the preserva- (Ranunculus flammula) 

tion of order are 

insufficient. Any citizen may be called upon 
to serve, and may be fined if he refuses. 

Special constables have all the powers of the 
regular police. Th^ have been appointed on 
several occasions, e.g. during the Reform riots, 
the Chartist demonstrations, and the European 
War. During the war they rendered valuable 
services in the guarding of places of importance, 
in observation work, and in patrol duty; and 
in 1919 these services were acknowledged by 
the issue of a special constabulary medi^ 

Under particular statutes special police axe 
appointed to watch certain works in construc- 
tion, harbours, salmon and freshwater fisheries, 
Ac. 

Species, as ordinarily defined, is any one 
group of animals or plants the membm of 
which generally bear a close resemblance to 
each other in the more essential features of 
their oiganization, which produce fertile pro- 
geny, and which may, in the generality of cases. 



produce individuals varying from the general 
type of the group, the variation, however, being 
in all cases of a limited kind. Under this defini- 
tion the various species, * kinds * of animals and 
plants, and their included varieties, used to be 
comprehended, while naturalists regarded species 
as unchanging throughout the longest succession 
of ages, excq>t within narrow and marked limits. 
Thus Buffon defines a species as *^a constant 
succession of individuals similar to and capable 
of reproducing each other and Cuvier as ^ a 
succession of individuals which reproduces and 
perpetuates itself **. Since the publication, how- 
ever, of Darwin’s Origin of Species this con- 
ception has been greatly modified by the view 
that, as Haeckel defines it, ^*the species is the 
whole succession of organisms which exhibit the 
same form in the same environment ”. In this 
conception no absolute standard of what con- 
stitutes a species can be set up, nor can the 
number of species, especially among the transi- 
tional varieties of the lowest forms of life, be 
determined. The best test of a species, though 
not infallible, is a physiological one. Related 
species may be fertile inter se, but the offspring — 
hybrids — ^are sterile. Related varieties or races, 
on the other hand, produce fertile mongrels. In 
scientific classification species unite to form 
groups called genera, which are included m 
orders, the orders forming classes, and so on. 
In mineralogy, chemistry, and such sciences as 
relate to inorganic substances, species is re- 
garded by some writers as being determined by 
identity of physical properties, as specific gravity, 
hardness, &c.; and by others, as constituted by 
chemical composition, the physical properties 
going for nothing. — Species in logic is a group 
of individuals agreeing in common attributes 
and designated by a common name; a concep- 
tion subordinated to another conception, called 
a genus or generic conception, from which it 
differs in containing or comprehending more 
attributes, and extending to fewer individuals; 
thus man ’ is a species under ‘ animal ’ as a 
genus, and ^ man ’ in its turn may be regarded 
as a genus with respect to European, Asiatic, 
and the like. 

Specific Gravity is the ratio of the weight of 
any body or substance to the weight of an equal 
volume of some other substance which is assumed 
as a standard of comparison. The density (q.v.) 
of a material being defined to be its mass per 
unit volume, its specific gravity is the ratio of 
its density to the density of the standard sub- 
stance. The standard for solids and liquids is 
pure distilled water at an assigned temperature, 
most frequently 4^ C. For gases the standard is 
air, or h^^rogen. The specific gravity of a body 
depends more or less on its physical state and 
previous treatment. Rise of temperature, for 
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example* causes the body to expand without 
altering its weight* and therefore diminishes its 
specific gravity; and4iie specific gravity of cast 
metal is increased by drawing* rolling* or ham- 
mering. In exact work* the temperature at 
which the determination is made should be 
taken into account. In the case of gases* this 
precaution is imperative* and the densities of 
gases are always reduced to normal temperature 
and pressure (N.T.P.), i.e. the temperature 0^ C. 
and pressure 760 millimetres. 

The chief practical methods for dete rmining 
specific gravities are of two types: those de- 
pending on the application of the Principle of 
Archimedes {see Hydrostatics; Hydrometer; Archu 
medes), and those based on direct evaluation of 
the weight and volume of the specimen con- 
sidered. Among methods of the latter sort* 
one of the most generally applicable is that 
which makes use of the specific gravity bottle^ 
which is a thin glass flask with a capacity of 
perhaps 50 c. c., fitted with an accurately ground 
perforated stopper. To determine the specific 
gravity of a liquid, the bottle, after being 
thoroughly cleaned, is filled with distilled water, 
and brought to a definite temperature by immer- 
sion in a thermostat; the stopper is then in- 
serted, and the bottle with its contents weighed. 
The process is repeated with the liquid under 
examination instead of water. The bottle is 
dried carefully before each weighing. The 
weight of the empty bottle being known, it 
may be subtracted from the weights as foimd* 
and the remainders are the weights of equal 
volumes of the liquid and of water, so that 
the specific gravity is found by dividing the 
one remainder by the other. The specific gravity 
of an insoluble solid substance, given in small 
fragments, or as a powder, may also be found 
with the help of the bottle. 

Specific Heat. A definition of this phrase* 
with some explanatory remarks, will be found 
in the articles Calorimetry; Heal. 

When referring to the specific heat of a gas, 
it is essential to state the relation between 
pressure and volume which holds while the 
heat is being added. Only two cases are of 
practical importance* the specific heat at con- 
stant pressure (Cp), and the specific heat at 
constant volume (C„). In solids and liquids 
the difference between Cp and C„ is negligible. 
A gas* however, does work by its expansion 
when its temperature is raised at constant pres- 
sure, If Joule’s Law holds (see Gases, Properties 
of), so that the change of internal energy de- 
pends only on the initial and final temperature, 
it follows that Cp must exceed C„ by the thermal 
equivalent of the work done during the expan- 
sion at constant pressure. The ratio of Cp to 
C„, usually denoted by y* is important both in 


theory and in practice. According to the Kinetic 
Theory of Gases* the value of CplQ„ is (n -f 2)/n, 
where n is the number of independent terms in 
the expression for the kinetic energy of a mole- 
cule. If the gas is monatomic, n is 8, for the 
molecular freedoms are three of translation; 
Cp/C„ ought therefore to be 5/8 or 1*67. This 
h^ been verified experimentally for mercury- 
vapour, argon* helium* and other monatomic 
gases. Again* forn ~ 5, the expression (n + 2)/n 
for Cp/C„ becomes 1*4, a vdlue which is consistent 
with the experimental number for many gases 
having two atoms in each molecule* such as air* 
nitrogen* hydrogen, and oxygen; these gases 
must* on the Kinetic Theory, be supposed to 
have two degrees of molecular freedom more 
than monatomic gases. 

A remarkable experimental law connecting the 
specific heat of a solid element with its atomic 
weight was discovered by Dulong and Petit in 
1819. They observed that the atomic heal, or 
product of the specific heat and the atomic 
weight* had a value in the neighbourhood of 
6*4 for many elements. The law has been found 
useful by chemists in making a choice between 
alternative values of an atomic weight. Three 
elements, carbon, boron* and silicon, were foun4 
to be exceptional, each of them having an atomic 
heat much lower than 6*4. For over a century 
the discrepancy remained unexplained. The 
specific heats of the early investigators were 
taken at ordinary temperatures, and it is only 
recently that values at extreme temperatures 
have become the subject of investigation. It 
is now known that specific heats vary greatly 
with temperature, the curve in which the atomic 
heat of a given element is plotted against tem- 
perature having a form which occurs in several 
branches of physics, rising gradually at first* 
then rapidly, and finally becoming nearly hori- 
zontal. For very low temperatures, the specific 
heat is very small. For very high temperatures, 
the atomic heats of carbon, boron, and silicon 
become comparable with those of other elements. 

To explain these experimental results on 
theoretic^ grounds, Einstein and other physi- 
cists have recently made applications of Planck’s 
idea of energy quanta (see Quantum Theory). 
The formulae obtained give the atomic heat at 
constant volume in terms of the gas constant 
R (see Gases, Properties of), the quantum con- 
stant h, the absolute temperature T, and the 
frequency v of an assumed atomic oscillator. 
Einstein’s formula was found to give too low 
values at low temperatures, and an empirical 
modification of it was proposed by Nemst and 
Lindemann. A better formula still, agreeing 
very well indeed with experimental data* was 
given in 1912 by P. Debye, who attributes the 
heat energy of a solid to ordinaiy elastic vibra* 
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tions of all poHdble frequencies up to a certain 

maximum. 

A few figures for specific heats at ordinary 
temperatures are given below. The numbers 
for gases refer to heating at constant pressure. 
It is interesting to note the comparatively high 
value for water, a point of importance in the 
economy of nature. The numbers for mercury 
and hydrogen are also worthy of special notice. 

Solids. — ^Aluminium, 0*21; carbon (graphite), 
0*16; carbon (diamond), 0*11; copper, 0*091; 
iron, 0*11; silver, 0*06; tin, 0*05. 

Liquids. — ^Alcohol, 0*65; glycerine, 0*68; mer- 
cury, 0*088; water, 1*00. 

Gases. — ^Air, 0*24; argon, 0*12; hydrogen, 3*4; 
nitric peroxide, 1*6; nitrogen, 0*24; oxygen, 0*24; 
steam, 0*49. 

Spectacled Bear (Vrsus omdtus), the sole 
representative of the bears in South America, 
inhabiting the high mountain forests of Chile 
and Peru. So called from the light-coloured 
rings round the eyes having exactly the appear- 
ance of a pair of spectacles, the rest of the face 
and body being black. 

Spectacles, a well-known and invaluable 
optical instrument supposed to have been in- 
vented by Roger Bacon in the thirteenth century, 
and used to assist or correct some defect of vision. 
Spectacles consist generally of two oval or circular 
lenses mounted in a light metal frame, which is 
made up of the ‘ bows % ‘ bridge % and ‘ sides *. 
The lenses are usually bi-concave, bi-convex, or 
concavo-convex, though lenses forming seg- 
ments of a cylinder are used in some oases of 
astigmatism. In long-sighted persons the defect 
of the eye is counteracted by convex lenses, in 
short-sighted persons by concave lenses (see 
Vision). Divided spectcudes have each lens com- 
posed of two semicircles of different foci neatly 
united one above the other; one half for looking 
at distant objects, and the other for examining 
things near the eye. Another kind, called peri- 
scopic spectacles, has been contrived in order to 
allow considerable latitude of motion to the eyes 
without fatigue. The lenses employed in this 
case are either of a meniscus or concavo-convex 
form, the concave side being turned to the 
eye. 

Spectra, Theory of. In suitable circum- 
stances all elements and some compounds can 
be made to emit radiation which can be resolved 
into spectra consisting of a finite number of 
lines characteristic of the emitting substance. 
Similarly substances possess characteristic ab- 
sorption spectra which appear as dark lines in 
the continuous spectrum of ‘ white ’ radiation 
which has passed through the substance. The 
lines of spectra may lie in the visible, infra-red, 
or nearer ultra-violet regions (optical spectra), 
or in the distant ultra-violet (X-ray spectra); 
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optical spectra may be ftirther divided intc 
line and band spectra, according to the distri- 
bution of the lines. These distinctions, though 
primarily experimental and incapable of accurate 
definition, are of great importance in the theory 
of spectra. The facts that are of greatest im- 
portance for such a theory can be grouped in 
the following classes: ( 1 ) The conditions in which 
spectra are excited; (2) the relation between 
emission and absorption spectra; (8) the connec- 
tion between the spectrum of a substance and 
its other properties; (4) the change produced by 
magnetic and electric fields; (5) the relation 
between the frequencies of different lines in the 
same spectrum. 

(1) In general, spectra are characteristic not 
of liquids and solids but of gases, i.e. of molecules 
(or atoms) free from mutual influence. Their 
emission is usually accompanied by the ioniza- 
tion of the emitting molecules, e.g. by chemical 
action in a flame, or by the impact of charged 
particles in the electric discharge, including that 
in an X-ray tube. The relative intensity of the 
lines, but not their frequency, can be varied to 
some extent by changing the conditions of 
ionization; in extreme cases some lines can be 
excited to the exclusion of others. Part at 
least of optical spectra can be excited without 
ionization by subjecting the molecules to the 
impact of electrons with sufficiently small energy 
or to light of suitable frequency; spectra excited 
by this last means are termed fluorescent. X-ray 
spectra, even when fluorescent, are inseparable 
from ionization. 

(2) In the optical spectra of elements absorp- 
tion lines are always emission lines, but the 
converse is not true; compounds may possess 
absorption spectra without emission spectra. In 
X-ray spectra the absorption lines are almost 
always of higher frequency than the neighbour- 
ing emission lines. 

(8) Optical line spectra are generally charac- 
teristic of elements, band spectra of compounds, 
but there are some exceptions. The optical 
spectra of chemically similar elements resemble 
each other much more closely than those of 
dissimilar elements, but no general relation 
between such spectra and other properties has 
been found. X-ray spectra are all line spectra 
and all belong to elements; compounds give 
the spectra of their component elements. The 
X-ray spectra of all elements are closely similar, 
and to every line in one corresponds (within 
certain limits) a line in every other. The fre- 
quency of corresponding lines in the spectra of 
different elements is determined by the atomic 
number Z (see Number, Atomic), and is nearly 
proportional to Z* (Moseley’s Law). 

(4) When the emitting molecules are placed 
in a strong magnetic field (Zeeman effect) or 
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electric field (Staric-Lo Surdo effect), the lines 
of optica] spectra are displaced and resolved 
into components in a manner which is compli- 
cated but orderly. 

(5) The immense number of facts which have 
been brought to light since the discovery of the 
Balmer series in 1885 (see Spectrum) can be sum- 
marized in the following statements: (a) Ritz^s 
Principle of Combination, The frequency of 
every line in a spectrum can be expressed as 
the difference between some pair of a group of 
numbers (‘ terms ’) which is characteristic of 
that spectrum; conversely, subject to a well- 
defined rule of selection, every difference between 
a pair of terms is the frequency of some line. (6) 
Rydberg's Law. In optical line spectra the terms 
can be divided into sub-groups (‘ series ’) such 
that the members of any one series are represented 


by — — — , where N, very nearly the same 
(m + a)® 

for all elements, is about 8*29 X lO^* sec"! 
(Rydberg’s constant); and each of the positive 
integers in turn is put for m. b is usually 1, but 
is sometimes 4 and possibly sometimes 9; a is 
a constant ( < 1 ) characteristic of the particular 
element and of the particular scries of that 
element. Rydberg’s formula is not exact; for 
greater accuracy a small correction av, where 
V is the term, should be added to a (Ritz’s 
formula). (c) The lines of the more com- 
plicated spectra can be divided into series 
(to be distinguished from series of terms) such 
that each series is marked by some special 
characteristic. Thus we have the principal 
series (containing all the brightest lines), the 
sharp and the diffuse subordinate series, and 
so on. The lines in any one series tend to appear 
and disappear together (see (1) above). The 
frequencies of the members of a series of lines 
are obtained by subtracting from some one term 
all the members of some series of terms. For 
example, a series of lines may be represented 


by 


N 


N 


where m takes the 


(1 + Oi)* (m + a,)* 
values 1, 2, 3, . . . (d) In band spectra Ritz’s 
principle probably applies, but Rydberg’s Law 
does not. The terms are represented approxi- 
mately by A(m -f a)*, where m has all integral 
values as before (Deslandres’s Law). It should 
be mentioned that the more complicated spectra 
have not yet been analysed into Rydberg or 
Deslandres terms, but that there is little doubt 
that they will gradually be so analysed, (c) In 
X-ray spectra the largest terms are given ap- 
proximately by where z is character- 

in* 


istic of the term but not of the element which 
gives the spectrum. The smaller terms are not 
given by any simple formula, but vary in a 


regular manner of which theory can give an 
adequate account. 

The interpretation of these facts is due to 
Bohr (1918). Bohr regards each term of the 
spectrum as representing one of the quantum 
states (see Quantum Theory) of the atom (or 
molecule), so that if v is the term, the energy 
of the corresponding quantum state is given by 
W = /^v. The actual energy of the atom is 
(constant — W). The normal state of the atom, 
to which it reverts after any disturbance, is that 
for which W is greatest; it corresponds to the 
greatest term. In the optical spectrum the 
ionized state corresponds to the term 0, and 
all intermediate terms correspond to states in 
which one of the surface electrons of the atom 
k displaced from its normal position, but not 
wholly separated from the atom. The terms 
of the X-ray spectrum, on the other hand, 
correspond to states in which one or more of 
the internal electrons has been ejected to or 
beyond the surface of the atom; it is impossible 
that an internal electron should be displaced 
without being so ejected, because all the posi- 
tions of an electron within the atom which are 
quantum states are normally occupied. 

A line of the spectrum is emitted, according 
to this theory, when the atom passes from a 
quantum state of energy to another of 
energy Wj; the difference between these energies 
appears as energy of the radiation, and is related 
to the frequency v of the line by the quantum 
equation *v = W, ~ Wi; it follows immediately 
that V is the difference of the terms corresponding 
to the two states. Since a spontaneous passage 
between the two states will take place only if 
W, > Wi, i.e. if the change is in the direction 
of a return to the normal state, emission must 
always be preceded by a disturbance of the 
atom fr-om its normal state (Wq), involving the 
expenditure of work. This work can be derived 
from the kinetic energy of electrons, or from 
incident radiation: in the latter case a line of 
the absorption spectrum appears in the trans- 
mitted light with a frequency given by « 
Wo - Wx. 

The theory is confirmed by experiment in 
many ways which do not involve a knowledge 
of the quantum states. Thus it is found that 
the energy required to ionize an atom is related 
to the greatest term of the optical spectrum in 
the way predicted, and that all absorption lines 
involve as one of their terms that corresponding 
to the normal state. But its successes are even 
more remarkable when combined with the general 
quantum theory which prescribes the quantum 
states. That theory determines the energies of 
these states and thus the terms of the spectrum. 
It requires that if the terms are expressed in 
the Rydberg form (which generally is only an 
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approximation), the quantity dN should be equal 

to where e and m are the charge and 

h* 

effective mass of the disturbed electrcm, B the 
total charge on those parts of the atom which 
lie within its orbit. When e » £, the value of 
this expression, all the factors of which can be 
determined from experiments independent of 
spectra, accords exactly with the known value 

]D«2 

of Rydberg’s constant. Hence b must be 

ft is 1 for most optical spectn^ because the 
atoms from which they are emitted are elec- 
trically neutral on the whole, and the charge 
on the part which lies inside the orbit of the 
disturbed surface electron (and includes all the 
atom except this electron) must be equal and 
opposite to that on the electron, i.e« — e. But 
some spectra are believed for independent rea- 
sons to be emitted by atoms from which one 
electron has already been removed completely 
by ionization; for such atoms E should be —26, 
and b should be 4; this prediction is verified. 
In X-ray spectra, on the other hand, the dis- 
turbed electron may lie inside the atom and 
very near the nucleus, which carries a charge 
— Ze; accordingly b should be nearly equal to 
Z‘, as is found, a in Rydberg’s formula cannot 
be deduced accurately from the theory, except 
when there is only one electron in the atom 
(hydrogen or ionized helium); but then theory 
and experiment agree in assigning to it the 
value 0. Further, the effective mass of the 
electron depends slightly on the mass of the 
nucleus; N should therefore not be exactly the 
same for all elements (even when b is the same). 
This prediction has also been confirmed, the 
variation of N being so small that it was not 
discovered till it was predicted theoretically. 
But small as the difference is, the great accuracy 
of spectroscopic measurements enables it to 1^ 
determined with such precision that the difference 
between N for the hydrogen and helium spectra 
now provides an estimate of the mass of the 
helium atom more reliable than that derived 
from measurements of the density of the gas. 

The theory is also successful in explaining the 
Zeeman and Stark effects by considering the 
changes which will be produced on the quantum 
states of the atom by an external magnetic or 
electric field. It also provides a very beautifril 
explanation of the resolution of apparently single 
spectral lines into several components when 
examined with the highest dispersion. The 
presence of these lines is due to the fact that, 
in accordance with ^relativity’ mechanics, the 
mass of the electron varies slightly with its 
velocity, and the separation between them is 
found to be exactly that predicted by theory. 
In the X-ray spectra of the heaviest atoms the 
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electrons are moving with great speed, and the 
resolution due to this cause becomes much 
greater; it is responsible for much of the com- 
plexity of X-ray spectra. 

Bohr’s theory has also been applied, but less 
completely, to band spectra. These are regarded 
as always emitted by polyatomic molecules, 
either chemical compound or such elements as 
or Ns. Here the motion of the several massive 
nuclei relatively to each other has to be con- 
sidered; part of the energy of the quantum 
states arises from the rotational energy of these 
nuclei. In accordance with experiment the 
terms representing this energy have the Des- 
landres rather than the Rydberg form. The 
examination of band spectra seems likely in 
the future to give as complete a knowledge of 
the construction of molecules as that obtamed 
of the construction of atoms from the study of 
line spectra. 

Finally, the theory has been extended to 
explain not only the frequency of spectral lines, 
but also their relative intensity. The principles 
on which such explanation can be based are 
sketched elsewhere (^ Quantum Theory); here 
it must suffice to say that the Principle of 
Correspondence is likely to provide the clue. 
See Mattery X-ray Spectra. 

Spectre-bats (Phyllostomatidse), a family of 
insectivorous Chiroptera, which have a simple 
and fleshy leaf-like appendage to the nose, and 
a fore-finger of two joints. Th^ attain to a 
considerable size, and the family comprises the 
vampire-bats (q.v.). 

Spectro- bolometer, an apparatus designed 
and used by S. P. Langley, an American physi- 
cist, to measure heat radiation. Two grids of 



G.o. Grids* Bridge wire. B, Bstteiy. 
V, Galvanometer. 


the same size are cut out of very thin platinum 
foil and placed, in an electrical circuit, in the 
opposite arms of a Wheatstone’s bridge provided 
with a delicate galvanometer. When heat rays 
are allowed to fall on one grid, which is blackened 
to absorb the rays, the electrical balance of 
potentials at the ends of the galvanometer 


310 



SPECTRO-HELIOGRAPH 


SPECTROSCOPE 


3 ” 


branch circuit is distjijrbed^ and a current flows 
through the galvanometer, due to the increased 
resistance of the grid which receives the radia- 
tion. The observed deflection is a measure of 
the incident radiation. 

To investigate the sun’s spectrum, rays from 
the sun were passed, by means of a siderostat, 
into a special spectroscope, the collimator of 
which had a rock-salt lens. A spectrum was 
produced by a rock-salt prism, and the rays at 
a given part were focused on the bolometer grid. 
The deflection of the galvanometer mirror caused 
the spot of light to move across a photographic 
surface, and a system of clockwork rotated the 
prism and moved the sensitive surface in a 
vertical direction. As a result, the spectrum 
moved over the bolometer grid in two hours, 
giving a photographic record 2 metres long, 
which consisted of a wavy trace indicating the 
\ariations of the energy in the inflra-red rays 
of the sun. The curves were affected by invisible 
clouds, and the height of the sun. Line spectra 
were made by an automatic process, and com- 
posite photographs of a number of these were 
made. 

Spectro - heliograph, an instrument for 
photographing the sun by monochromatic light, 
designed by Professor G. £• Hale. The spectrum 
given by the light admitted through the slit of 
a spectroscope is made to fall upon a second slit, 
so that the light entering the second slit is trans- 
mitted and received upon a photographic plate, 
while all that of other wave-lengths is shut off. 
Either the spectroscope is kept fixed and the 
solar image and photographic plate caused to 
move in unison, or else the spectroscope with 
its slits is made to traverse the stationary image 
and plate. A representation of the sim in light 
of one wave-length is thus elaborated piece by 
piece. The sun’s surroundings at different ele- 
vations can be separately investigated, and the 
form and size explored of clouds or floccvM of 
hydrogen, calcium, iron, &c. In particular, this 
instrument has revealed the circulatory or vor- 
tical motions existing in and around sunspots. 

Spectroscope, an instrument for producing 
and examining spectra. It consists of a central 
platform on which is placed the prism or diffrac- 
tion grating, and two horizontal tubes which 
contain a collimator and a telescope. The colli- 
mator produces a beam of parallel rays; it con- 
sists of a narrow vertical slit at the outer end of 
the tube and a convex lens at the inner end, and 
the slit is placed at the principal focus of the 
lens. Thus, if a source of light is placed in front 
of the slit, the rays which pass through the lens 
will emerge parallel to the axis of the collimator. 
The prism is placed, with its refracting edge 
vertical, to receive this beam obliquely on one 
refracting face, and as each ray is incident at 


the same angle, it undergoes the same amount 
of refraction, and the bet^ which passes out of 
the prism still consists of parallel rays. The 
telescope is directed to receive these rays, and 




The Arrangement of the Spectroscope 


s, Slit. C, Collimating lens. P, Prism, o, Object 
glass of Telescope. E, Eye-piece. /, Image of slit, 
v, Violet, r, Red. 

the image seen in the telescope depends on the 
nature of the light employed. A pure spectrum 
is obtained when the prism is adjusted for 
minimum deviation. 

To adjust the spectroscope for use, the eye- 



0, Slit. C, Collimator. P, Prism. T, Telescope. 
Eye-piece, r, Red. v, Violet, s, Tube irith scele. 

piece is focused on the cross-wires; the telescope 
is removed and focused on a distant object, such 
as a church spire, and then carefully replaced. 
The slit is then moved by means of its tube 
until, no prism intervening, a distinct image of 
the slit is seen in the tdescope. The slit is then 
made as narrow as possible. The collimator and 


SPECTROSCOPY SPECTROSCOPY 


priam may be fixed in place, but the telescope Is 
capable of rotation round a vertical axis passing 
through the prism, and a scale is provided by 
means of which the position of the telescope 
may be determined. 

To measure wave-lengths by means of the 
spectroscope, this scale has to be calibrated by 
using light of known wave-lengths. For example, 
if a platinum wire is moistened, dipped in sodium 
bicarbonate powder, and placed in a Bunsen 
flame in front of the slit, it gives rise to two 
yellow lines of wave-lengths 5800 and 5896 in 
tenth metres or Angstrdms (divide by 10* to 
reduce to centimetres). The appearance of these 
lines in the telescope will give an idea of the 
resolving power of the instrument. Other salts, 
such as those of thallium, lithium, and others, 
may be used in a similar manner, whilst the 
electric spark between two cadmium wires pro- 
vides additional lines, and a hydrogen vacuum 
tube worked by an induction coil supplies other 
well-known lines. The numbers on the scale 
may then be related to the corresponding wave- 
lengths by recording on squared paper in the 
usual manner. 

In some spectroscopes a train of prisms is used 
to obtain greater dispersion and resolving power. 
A direct-vision spectroscope is one in which the 
prisms or the grating are placed to give disper- 
sion with little deviation. The echelon spectro- 
scope depends on the principle of interference of 
light. See Zeeman Effect, 

Spectroscopy. The use of the spectroscope 
jas an aid to the chemist and physicist began 
with spectrum analysis, or the detection of a 
substance present in very small quantity by 
recognition of its spectrum, and the elements 
rubidium, caesium, indium, thallium, and helium 
were discovered by its means. The mapping 
of spectra affords a basis for comparing the 
luminous values of sources of light of different 
colour; and absorption spectra give the means 
of assessing the optical qualities of transparent 
bodies and reflectors as required for light-filters 
in photography and for other purposes. The 
spectroscope is also the essential instrument by 
which the chemistry of the sun and stars has 
been studied, and the motions of these heavenly 
bodies have been determined. Examination of 
the sun’s spectrum has revealed the presence of 
at least half of the elements known to chemistry. 
The spectra of the stars vary among themselves. 
Fraunhofer found that some stars, like Arcturus, 
have spectra like that of the sun; others, like 
Sirius, have no dark D-lines in their spectra. 
Secchi, in Italy, distinguished four types of star 
spectra; in the first group, which includes Sirius 
^and Vega, the light of the star is white or bluish, 
and the spectrum contains broad dark hydrogen 
lines. The second group includes stars with 


yellowish light; these have spectra filled with 
numerous thin dark fines; the sun is an example 
of this type. The third group contains red stars, 
many of them variable; their spectra are of the 
fluted type, the bright side of the flutings lying 
nearest to the red end of the spectrum, as in 
the spectrum of Betelgeuse. The fourth group 
includes deep-red stars with fluted spectra, in 
which the fluting is the reverse of that seen in 
the third group. A fifth group, added by Picker- 
ing, contains stars with bright-line spectra. 
Huggins found that many nebulae give con- 
tinuous spectra, whilst others have bright-line 
spectra, which appears to show that nebulae are 
composed of gases in a state of incandescence. 
By comparing the spectrum of Sirius with that 
of hydrogen, Huggins noted a very small dis- 
placement of the star lines toward the red end 
of the spectrum. If it is considered that a 
motion of the star towards the earth will slightly 
diminish the wave-length of the fight which 
reaches the earth, and that the position of the 
fight in the spectrum is determined by its wave- 
length, we can infer that a displacement of a 
star fine towards the violet end of the spectrum 
is caused by motion of the star towards the 
earth, and that displacement towards the red 
end means relative motion of separation. It 
was thus found that Sirius, Rigel, and other 
stars were moving away from the earth, whilst 
Arcturus, Vega, and others are approaching the 
earth. Using this method of observing the shift 
in the fines in conjunction with improved photo- 
gr^hic methods, astronomers have discovered 
spectroscopic binaries, or double stars, which 
revolve round each other but cannot be dis- 
tinguished as double stars in powerful telescopes. 
Another result which has emerged is that the sun 
is moving at about 18 miles per second towards 
a point in the constellation Hercules. Lockyer, 
in 1866, placed the slit of the spectroscope at 
the focus of a telescope object-glass, and was 
able by this method to examine the different 
parts of the luminous body whose image was 
formed at the slit. Hale, in America, extended 
the method to produce, by the spectro-heliograph, 
photographs of the sun by fight of a particular 
wave-length. A large spectroscope was attached 
to the great Yerkes telescope, and a second slit 
was placed in the focal plane of a camera attached 
to the spectroscope, so that it could be illuminated 
only by fight of one colour. By using electric 
motors, the image of the sun was caused to move 
across the first slit, while the sensitive plate was 
moved behind the second slit. In this manner 
an image of the sun was obtained in monocbro* 
matic fight, and the spectro-heliograph gave in- 
formation as to the distribution of different 
vapours over the sun’s disc. The spectroscope 
has been employed to study the corona, pro* 
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minenoes, and chromo8{>here of the sun, and the 
rotation of the sun and planets. 

Spectrum, the band of colour formed when 
the light from any source is dispersed by means 
of a prism or grating; the term also includes 
the results of dispersion of the invisible infra- 
red and ultra-violet radiations from the source. 
Emission spectra are those produced by self- 
luminous bodies, whilst the spectra obtained 
from bodies which transmit or reflect light are 
called absorption spectra, since there is a certain 
amount of light absorbed during reflection or 
transmission. 

Continimi3 Spectra, — ^When a gas-flame or 
glow-lamp is examined by the 
spectroscope, a continuous band 
of light is seen, containing the 
colours violet, indigo, blue, 
green, yellow, orange, and red. 

A continuous spectrum indicates 
that the luminous body emits 
visible waves of all kinds; these 
extend from red (7600) to violet 
(4000). By special means (see 
Spectro-bolometer) the infra-red 
spectrum has been observed to 
about 1 50,000 tenth metres, and 
the ultra-violet to about 1200 
by photographic methods. 

Bright - line Spectra, — The 
spectrum of a Bunsen flame 
coloured by an alkaline earth, 
or of a metal vaporized by the 
electric spark, or of a gas in a 
vacuum tube, rendered incan- 
descent by an electric discharge, 
is one composed chiefly of 
isolated bright lines. The 
spectrum of any sodium salt 
consists of the two characteristic D-lines (5890, 
5896). That of iron contains thousands of bright 
lines. The spectrum of a rarefied gas may be 
seen by using a Geissler tube containing the gas; 
it is found to be, in general, of the bright-line 
variety, but under variation of temperature and 
pressure a different kind of spectrum is produced. 

Banded or Fluted Spectra, — Nitrogen, cyano- 
gen, and many chemical compounds give spectra 
made up of so many series of bright lines that 
the spectrum has a fluted appearance. Nitrogen 
has been found to give a bright-line spectrum 
under a high-tension electric discharge, but a 
fluted spectrum under a low-tension discharge. 

Absorption Spectra, — When a plate of coloured 
glass is intexposed between the source of light 
and the slit of the spectroscope, the resulting 
spectrum is found to be deficient in certain 
kinds of light. The glass absorbs some waves 
but is transparent to others, and the spectrum 
obtained by passing white light through red 


glass, for instance, may have a broad dark 
absorption band, showing that all the green 
and blue light has been shut out by the glass. 

DarkAine Spectra, — ^The spectrum of sunlight 
is found to be continuous, except for the pre- 
sence of numerous thin dark lines which are due 
to absorption. These were first observed by 
Wollaston in 1802, and in 1814 Fraunhofer 
mapped 576 lines in the sun’s spectrum; these 
are stiD known as Fraunhofer’s lines, and are 
denoted by the letters A, B, C, &c. (see figure. 
Solar Spectrum). In 1849 Foucault showed that 
the bright lines of sodium coincided in position 
with two dark lines present in the spectrum of 


the sun; this was verified in 1859 by Kirchhoff, 
who also identified many iron lines in the sun’s 
spectrum. The explanation of the presence of 
the dark lines was supplied by an experiment 
made by Bunsen and Kirchhoff, who showed 
that when white light passes through cold 
sodium vapour, the vapour absorbs those con- 
stituents of the white light which occupy the 
position of the D-lines, and, as a result, dark 
lines appear in the spectrum. 

Banded or Fluted Absorption Spectra, — Spectra 
may occur in which the bands or flutings are 
reversed, i.e. are dark instead of bright; these 
can also be explained as the effect of absorption. 

Balmer^s and other Series, — In 1885 Balmer 
discovered that the frequencies (v) of the lines 
in the visible hydrogen spectrum can be ex-> 
pressed by the formula 

^ " *^(2* ~ ^ • • • )» 
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the value of N (the Rydberg constant) being 
8*290 X 10^* sec-^ More recently other series 
of hydrogen lines have been found, viz. the 
Paschen series, in the infra-red, given by 



and the Lyman series, in the far ultra-violet, 
given by 

V = (m = 2, 8, ... ). 

Balmer's original series included nine lines; R. 
Wood, using long vacuum tubes, has extended 
it to twenty lines. These and similar series 
occupy a very important place in recent physics 
(see Spectra, Theory of). 

Speculum, in optics and astronomy, a reflect- 
ing surface, such as is used in reflecting telescopes, 
in former times usually made of an alloy of copper 
and tin (see Speculum Metal), but generally now 
of glass. Those of glass are covered with a film 
of silver on the side turned towards the object, 
differing in this respect from mirrors for ordinary 
purposes, which are coated with tin-amalgam on 
the posterior side. — In surgery the name is given 
to an instrument used for dilating any passage, 
as the ear, or parts about the uterus, with a 
reflecting body at the end, upon which a light 
being thrown the condition of the parts is shown. 

Speculum Metal, metal used for making the 
specula of reflecting telescopes. It is an alloy 
containing 65 to 70 per cent copper and 35 to 30 
per cent tin, its whiteness being improved by 
the addition of a little arsenic. 

Speedometer, a device used on motor vehicles 
to show the rate of travelling and the total dis- 
tance run. The drive for a speedometer is ob- 
tained from a small gear-wheel fixed to one of 
the front wheels of the car. The speed-indicating 
part of the mechanism may be operated mechani- 
cally or electrically. In the mechanical arrange- 
ment the motion of the flexible shaft driven from 
the gear on the front wheel is used to rotate two 
masses of metal. These are spring-connected, and 
take up positions of equilibrium at distances 
from the centre of rotation which depend on the 
speed. Motion is taken from the rotating system 
to move the pointer. In other speedometers 
electromagnetic actions are used to provide the 
indication of the speed. 

The method of showing the mileage run is to 
have a train of wheels the first of which is driven 
by gear-wheels from the flexible shaft. When it 
makes a complete revolution, a pin fixed to it 
makes the next wheel revolve one-tenth of a 
revolution. Further wheels actuated in the same 
way show the hundreds and thousands of miles 
travelled. Small cylinders bearing the figures 
0 to 0 are fixed to the wheels, and provide the 
indications on the dial. 


All speedometers are calibrated for use with 
a normal inflation of the tyres. If the tyres 
are not so fully inflated, the distance travelled 
each revolution of the wheel will be different 



Above is a sectional view; below is shown the speedo- 
noeter gear drive as fitted for the front wheel of a motor- 
car. The pivoted governor arm is shown at its normal 
rest position when it is inclined to the governor spindle at 
an angle of about 45*’, As the governor spindle is revolving, 
the arm, under centrifugal force, endeavours to gam the 
horizontal or fiat position, and, as the speed of the governor 
spindle, actuated by the car speed, increases, the governor 
arm makes a greater angle to the governor spinme until, 
at the high speed, the arm is almost horizontal. The action 
of this arm is controlled by a tension spring, and its move* 
ment is conveyed to the speedometer pointer by a link 
and rack and pinion action. The mileage mechanism is 
operated by a series of worms and worm wheels positively 
connected to the driving spindle. The whole of the action 
of the speedometer is positive, and will give an accurate 
record both of speed and mileage under any running con- 
dition. 


from that under which the instrument is in- 
tended to be used, and the indications will not 
be accurate. 

Speedwell, the common name of plants of 
the genus Veronica, nat. ord. Scrophulariacese, 
natives of temperate climates all over the world. 
The species consist of herbs, undershrubs, or 
shrubs, with opposite, alternate, or verticillate 
leaves. The flowers are of a blue, white, or red 



SPEKE 


SPENCER 


315 


colour, having two stamens, and are arranged 
in axillary or terminal spikes or racemes. The 
number of British species is considerable. F. 
officinalis^ or common speedwell, was once exten- 
sively used as a substitute for tea, and also as a 



Germander Speedwell (Veronica Chamadrys) 


tonic and diuretic. V, Teucrium, or germander- 
leaved speedwell, has much the same properties 
as common speedwell, and V, Chamcedrys, or 
germander speedwell, is a very general favourite, 
on account of its being almost the very first to 
open its flowers in the early spring. 

Speke, John Hanning, British explorer, born 
1827, died 1864. He accompanied Burton’s 
expedition to Somaliland (1854), and Speke and 
Burton again set out in 1857, directed by the 
Royal Geographical Society, to explore East 
Africa. Lake Tanganyika was discovered, and 
Burton falling sick, Speke proceeded north and 
discovered the south end of the Victoria Nyanza. 
In 1862, accompanied by Captain Grant, Speke 
explored the western and northern margin of the 
lake, and found a river flowing north and out of 
the lake, which proved to be the White Nile. 
His discoveries and adventures were described 
by him in his Journal of the Discovery of the 
Sources of the Nile and What Led to the Discovery 
of the Sources of the Nile. 

Spelling Reform has been advocated at 
different times and in different countries, when 
the discrepancy between the written and the 
spoken language has become marked. The 
advocates of spelling reform hold that the 
oldest forms of our own language were approxi- 
mately ‘phonetic’ in their spelling; but this 
cannot be said of the present spelling, in which 
there are letters that represent no sounds at all 
(e.g. a in dead, b in debt, c in indict, d in handker- 
chief, &c.), and in which the same sound is repre- 


sented by different letters (e.g. no, know, nose, 
toes, oak, though, bureau, &c.), or the same letter 
designates different sounds (e.g. s in ease, cease, 
sure, vision; a in man, many, ask, lady). The 
reformers urge that the retention of a seriously 
non-phonetic spelling has serious consequences; 
it presents to the young child, learning to use 
its mother-tongue for reading and writing, a 
grave difficulty, by making it accept on authority 
what is intrinsically non-rational, and leads to 
the condemnation of many of its ‘ mistakes * 
which are phonetically correct; in learning it 
there is waste of time and energy which could 
be more profitably employed; it is an obstacle 
to the wider spread of the English language 
within the empire and abroad; it tends to 
implant faulty ideas as to the relation of the 
written to the spoken language, and to lay 
stress on ‘ correct spelling ’ as a more important 
criterion of good education than ‘ correct speech 
Many attempts have been made to reform our 
spelling. The removal of redundant letters is 
comparatively simple; the chief difficulty lies in 
securing a consistent representation of the vowel 
sounds. The number of English sounds that 
require symbols is unfortunately larger than the 
number of letters in our alphabet. Many sug- 
gested schemes make use of new letters; others 
adopt a device found in our spelling, that of the 
‘ two-letter symbol ’; sh is used to represent a 
sound which is not a combination of the s sound 
with the h sound, ee is used to represent a long 
vowel different from the e of bed. When English 
is spelled in any ‘ reformed ’ way, it has an 
unfamiliar appearance which shocks those accus- 
tomed to the ordinary spelling; and this feeling 
of revulsion is at the bottom of the opposition 
to all attempts at spelling reform. Of the argu- 
ments brought forward by opponents, the one 
most commonly urged is the ‘ etymological 
according to which a change in the spelling 
would obscure the history of words. But if one 
of the purposes of spelling is to indicate the 
derivation of words, ours fulfils that purpose 
very inadequately; and nations that have a 
phonetic spelling do not consider themselves at 
a disadvantage as regards the study of ety- 
mology, There is a little more to be said for 
the criticism that a reformed spelling necessi- 
tates an agreed standard of good speech which, 
it is alleged, we do not possess; but the movement 
towards standard speech is progressing rapidly, 
and it would not be difficult in a reformed 
spelling to make some allowance for slight varia- 
tions. The reform of English spelling is the 
special concern of the Simplified Spelling Board 
of America (founded 1908), and the Simplified 
Spelling Society (founded 1910), 37 Great Russell 
Street, London, W.C.l 

Spencer, Herbert, British philosopher, bom 
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1820, died 1908. He was educated privately, 
taught in a school for a time, and from 1887 
to 1846 was employed on various railways. In 
1842 he contributed to The Nonconformist a 
series of articles on The Proper Sphere of Govern^ 
menu From 1848 to 1858 he was sub-editor of 
The Economist^ and in 1850 published his work 
Social Statics, wherein he expounded the doc- 
trine of * the survival of the fittest and the 
view which regards progress as involving con- 
tinual adjustment to environment. Between 
1850 and 1860 he published a number of works, 
in which he dealt with sociological and political 
questions, but in 1860 he resolved to extend his 
survey to the problems of life, mind, and society. 
From 1860 onwards he elaborated and gave to 
the world his System of Synthetic Philosophy, 
consisting of ten volumes: First Principles, The 
Principles of Biology (2 vols.), The IMnciples 
of Psychology (2 vols.). The Principles of Sociology 
(3 vols.), and The Principles of Ethics (2 vols.). 
Spencer conceives philosophy as completely uni- 
fied knowledge, as opposed to science, which is 
partially unified knowledge, and to the ununified 
fragments of ordinary knowledge. Science, he 
says, deals with the Knowable, whilst Religion 
only deals with the Unknowable ground of 
phenomena. 

Spencer's highest principle, to which all the 
mutations of phenomena were ultimately re- 
duced, was the Persistence of Force. From it 
he deduced the principles called by him The 
Instability of the Homogeneous, The Law of 
the Multiplication of Effects, and the Law of 
Segregation. He extended to all phenomena 
the principle of advance from homogeneity to 
heterogeneity, or diversity. He called the 
changes in their totality Evolution, and traced 
the process of evolution from the primeval, 
undifferentiated mass of the nebular hypothesis 
to the human soul with its conceptions of right 
and duty, through the phenomena of life, mind, 
and society. In ethics Spencer reconciled the 
utilitarians with the intuitionalists, and de- 
veloped the view that what is intuitive in the 
individual may be developed on a utilitarian 
basis in the race. Society Spencer treated as 
an organism, interpreting its changes by the 
universal laws of evolution. — Bibliography: 
Herbert Spencer, An Autobiography, David 
Duncan, The Life and TMters of Herbert Spencer*, 
W. H. Hudson, Introduction to the Philosophy of 
Herbert Spencer. 

Spence’s Metal, formed by melting together 
iron sulphide and sulphur, is not strictly a metal 
at all, but a compound, commonly known as 
regulus. It can be made to look like bronze, 
and has been used for making busts and similar 
objects, and also for dentists’ dies. 

Spenser, Edmund, English poet, was bom 
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about 1552, and died in 1599. He was educated 
at the Merchant Taylors’ School and at Pem- 
broke College, Cambridge, where he became an 
active member of a young literary group headed 
by Gabriel Harvey. Probably through the latter 
he found admission later (about 1578) to Sir 
Philip Sidney and the Earl of Leicester, and 
cherished hopes of advancement which were 
disappointed by some impmdence that pro- 
voked the ill-will of the influential Burleigh, 
and Spenser went to Ireland in 1580 in the ser- 
vice of Lord Grey of Wilton. Spenser’s first 
important publication. The Skepheardes Calender: 
Conteyning Twelve ASglogues, Proportionable to the 
Twelve Moneths, was issued without his name and 
dedicated to Sidney, and accompanied by a letter 
to Harvey and an elaborate comment by a cer- 
tain E. K., probably Edward Kirke. All Spen- 
ser’s early study of poetry — classical, Italian, 
French, and English — as well as his ardent 
political Protestant sentiment, are reflected in 
these highly artificial yet fresh and even at 
times naive poems. His admiration for his 
master Tityms, i.e. Chaucer, led him to archaise 
his language, and in those of the eclogues in 
which he satirizes the clergy of the Anglican 
Church he writes in the rude accented verse 
into which English verse had relapsed after 
Chaucer, reproducing Chaucer’s own verse as 
read in the new English pronunciation. Spenser 
is more his full poetic self in the poems on 
other traditional themes of pastoral poetry: 
eulogy, as in the April song to Queen Elizabeth 
in the lyrical manner of the PlHade; elegiac 
lament, as in the November eclogue which 
echoes the poem by Cldment Marot; the praise 
of poetry and the poet in the noble October 
eclogue, modelled on Theocritus, the highest 
strain Spenser had yet sung, touched already 
with a sense of disappointment, prophetic of 
the greater poem to follow. The Faerie Queene 
had been begun before Spenser went to Ireland. 
In this Spenser set himself to ‘ overgo Ariosto ’ 
in the popular romantic epic, a combination of 
the themes and spirit of mediaeval romance 
with somewhat of the spirit, subjects, and form 
of classical epic. Spenser’s serious temper, and 
the allegorical tradition of English poetry since 
Chaucer, led him to make his romance also an 
allegory of the spiritual and moral education of 
the perfect courtier, and a reflection of the 
character and fortunes at court and in camp of 
his contemporaries Queen Elizabeth, Leicester, 
Sidney, Raleigh, Lord Grey; and Essex was to 
have been included. Leicester and Sidney were 
dead when Raleigh brought Spenser back to 
court, and the first three books were published 
with a letter to Raleigh explanatory of the 
scheme of the poem and numerous dedicatory 
sonnets. The success of the poem was immediate. 
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but it failed to conciliate the offended Burleigh, 
and Spenser returned to Ireland in 1590 or 1591. 
In the latter year a bookseller issued his Com- 
plaints. Containing Sundrie SmaU Poems of the 
WorltTs Vanitie, a collection of poems dating 
from his earlier years, though some may have 
been retouched. Of the elegiac pieces the best 
is The Ruines of Time (with beautiful verses on 
the deaths of Leicester and Sidney); but the 
most interesting are: Mother Hvhherd's TalCy a 
vigorous satire on the clergy, the corrupter 
courtiers (a digression describes the true cour- 
tier), and the proposed Alen^on marriage, a 
poem which is probably the original offence 
that wrecked Spenser’s court career; VirgiVs 
Gnat, a flowing translation which refers unmis- 
takably in its dedication and its story to his 
misfortune; and Muiopotmos, a charming jeu 
d'esprit which is also a little parable of the 
poet and the politician. In 1595 were printed 
Colin ClouVs Come Home Again, a charming 
account of his visit to court with Raleigh; and 
the Amoretti and Epithalamion, a sequence of 
sonnets, with a beautiful canzone addressed to 
his wife. The second set of three books of The 
Faerie Queene w^as issued in 1596, and in the 
same year his Foure Hymnes (to Love and 
Beauty, Heavenly Love and Heavenly Beauty) 
instinct with Italian Platonism, and the Pro- 
thalamion, another sweet and flowing lyric in 
the canzone manner. His prose View of the 
Present State of Ireland was issued in 1638, 
thirty-four years after his death. 

All Spenser’s poems reveal the same qualities, 
a noble idealism expressing itself at times in a 
vein of mordant satire, a rich but wonderfully 
pure and delicate sensuousness, a versification 
whose melody and sweetness seem inexhaustible. 
The fullest representative of all these qualities 
is The Faerie Queene, In the first book, written 
while his hopes were yet undimmed, the story 
and the allegory of the Christian life and Eng- 
land’s struggle with Rome are most successfully 
blended. In the second. Temperance, the allegory 
becomes more abstract, but the Cave of Mammon 
is a piece of noble symbolism, and the book is 
rich in the voluptuous descriptions in which, 
following his Italian masters, Spenser reveals 
a more ardent yet purer and more imaginative 
beauty. In the third and fourth books, in which 
the stories are run into one another more closely 
than in the opening books, Spenser’s idealism 
is beginning to flag. The shifting currents of 
the story of light loves and broken or suspected 
friendships reflect that aspect of court life on 
which Spenser comments so bitterly in Colin 
Cloufs Come Home Again, Yet these books 
contain some of the most bewitching things in 
the poem, symbolic or merely picturesque 
pageants and scenes, as the gardens of Adonis 


(iii, 6), the House of Busyrane and Maske of 
Cupid (iii, 11, 12), the Temple of Venus (iv, 10), 
the Wedding of the Thames and the Medway 
(iv, 11); while in Marinell, Belphoebe, Amoret, 
and Britomart, Spenser has adumbrated with 
beauty of feeling and description the different 
aspects of his ideal of womanhood. In the 
sixth book, of Justice, in Sir Artegall, i.e. Lord 
Grey of Wilton, Spenser’s allegory becomes 
harder and less instinct with beauty. Sadness 
but also tenderness predominate in the sixth, 
of Courtesy, i.e. Sir Philip Sidney, and in the 
pastoral scenes (cantos 9 and 10) Spenser revives 
old memories of his early love, and also makes 
the freest and happiest use of material borrowed 
from Tasso’s Gerusalemme Liberata. The frag- 
ment of the seventh book is a perfect expression 
of Spenser’s symbolism and his tender melan- 
choly. — Bibliography: Editions: C. H. Her- 
ford. The Shepheardes Calender; J. C. Smith, 
The Faerie Queene; E. de Selincourt, Minor 
Poems; R. Morris, Complete Works (with Life 
by J. W. Hales); Biographies: R. W. Church, 
Life of Spenser; Sir Sidney Lee, Great English^ 
men of the Sixteenth Century, 

Spermace^ti, a fatty material obtained chiefly 
from cavities in the skull of the sperm wdiale 
(q.v.). During the life of the animal the sperma- 
ceti is in a fluid state, being dissolved in the oily 
liquid which is found when the head of the whale 
is opened. On exposure to the air the spermaceti 
solidifies, and separates from the oil. Some of 
the larger whales have been known to yield 
twenty-four barrels of spermaceti, and from 
seventy to a hundred barrels of oil. After 
purification by thorough pressing and treatment 
with a little potash, it forms white, brittle, semi- 
transparent crystals. Spermaceti is now used as 
an ingredient in ointments and salves, but mainly 
for the manufacture of candles. For this purpose 
it is usually mixed with small amounts of other 
waxes to render the candles less brittle. 

Spermatium, in botany, the non-motile male 
gamete found in place of the more usual motile 
spermatozoid in certain Thallophytes, notably 
the Red Algae and Uredineae. 

Spermatozo'a, sperms, male sex-cells, each 
usually consisting of a nucleated body or head 
and a vibratile filamentary tail, exhibiting active 
movements comparable to those of the ciliated 
zoospores of the Algaj, or the ciliated epithelial 
cells of animals. 

Spermatozoid, the botanical name of an 
actively motile male gamete, propelled by fla- 
gella, such as is found in most Algse (except, 
e.g., Conjugatae and Rhodophyceae), in all Bryo- 
phytes and Pteridophytes, and in Cycads and 
Ginkgo among Gymnosperms. 

Sperm-oil, the oil of the spermaceti whale, 
which is separated from the spermaceti and the 
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blubber. (See Spermaceti,) This kind of oil is 
much purer than train-oil, and burns away 
without leaving any charcoal on the wicks of 
lamps. In composition it differs but slightly 
from common whale-oil. 

Sperm Whale, or Cachalot (Physiter macro* 
cephalus), a species of cetacea belonging to the 
‘ toothed ’ whales (Odontoceti) and family Phy- 
seteridas, native to the warmer parts of the 
ocean. The large blunt head in an old male is 
sometimes 80 feet long, and forms about a third 
of the total length of the body; whilst the 
^blow-holes’ or S-shaped nostrils are situated 
in the front part of the head. The weight of 



Sperm Whale {Physiter macrocephalus) 


Above is shown the skeleton. A being the cavity filled 
with spermaceti. 

an adult animal is estimated at about 200 tons, 
and in a male 66 feet long the flipper measured 
5 feet 8 inches, and the two-lobed tail-fin had 
a breadth of nearly 20 feet. The top of the 
back is continued almost in a straight line from 
the upper part of the head; the belly is enormous, 
but the body thins off towards the wide tail. 
The colour is a blackish-grey, which may exhibit 
greenish or bluish hues on the upper parts. The 
teeth of the lower jaw average each about 8 
inches in length. The food consists of squids, 
cuttle-fishes, and bony fishes. Ambergris is a 
concretion found in the intestines. This whale 
is of considerable commercial value. See Sper* 
maceti, 

Spey (spa), a river of Scotland, issues from 
a lake of the same name in Inverness-shire, 
between Loch Laggan and Loch Lochy, flows 
north-east through the beautiful valley of Strath- 
spey, forming in part of its course part of the 
boundary between the counties of Elgin and 
Banff, and falls into the Moray Firth a little 
below Garmouth, after a course of about 100 
miles. It is noted for its salmon fisheries. 


Spezia (spfit^si-a), a seaport-city and winter- 
resort of Italy, in the province of Genoa, on the 
Gulf of Spezia (Riviera di Levante). It is the 
chief Italian naval station, has a marine arsenal, 
shipbuilding-yards, artillery magazines, barracks, 
&c., and is strongly fortified. Olive-oil and wine 
are produced in the vicinity. Pop. 74,000. 

Spezzia (spet'si-a), or Spetsae, an island in 
the Grecian Archipelago, at the eastern entrance 
of the Gulf of Nauplia, about 8 miles south- 
south-west of the coast of Argolis; area, 12 sq. 
miles. Spezzia, on the east coast, is the chief 
town. Pop. 5000. 

SphacelarlacesB, a small family of filamentous 
Brown Algae, section Phaeosporeae, remarkable for 
the very large apical cell that terminates each 
branch of the thallus. Sphacelaria and Clado- 
stephus are typical genera. 

Sphseriales, one of the main sub-divisions of 
the Pyrenomycetes (q.v.), distinguished by their 
hard black perithecia. Typical genera are Lepto- 
sphaeria and Xylaria. 

Sphserobolus, a remarkable genus of Basidio- 
mycetous Fungi, group Gastromycetes. S, carpo* 
bolus is not uncommon on rotten wood. The wall 
of the fruit-body contains a contrau^tile layer, by 
the action of which, at ripeness, the central 
spore-containing core (gleba) is ejected bodily 
with considerable force. 

SphasropsidaceaB, one of the principal sec- 
tions of the Fungi Imperfect!, distinguished by 
their conidia being produced in special chambers 
(pycnidia). Phoma, with over 1000 species, is 
one of the typical genera. 

Sphcerula'rla, a nematode or round parasitic 
worm existing in certain species of the humble 
bee. The worm itself is about 1 mm. long, but 
the female, which alone enters the host, has an 
enormously extended reproductive apparatus, so 
that it reaches altogether a length of 15 mm. 

Sphag'num, a genus of mosses, widely diffused 
over the earth in temperate climates, readily re- 
cognized by their pale tint, fasciculate branchlets, 
and apparently sessile globose capsules. They are 
aquatic plants, and constitute the great mass of 
our bogs in swampy and moory districts. The 
leaves have a very peculiar structure, being 
largely made up of spongy fibrous cells, which 
absorb water with great avidity. The genus 
forms a special family, the Sphagnales, which 
is in some respects intermediate between liver- 
worts and genuine mosses. During the Euro- 
pean War sphagnum moss was gathered in large 
quantities by voluntary workers and used in the 
hospitals as a surgical dressing for wounds, on 
account of its absorbent properties. 

Sphene (sfen), a mineral composed of calcium 
titanosilicate. It occurs mostly as small, hard, 
yellowish or reddish crystals in syenites and 
granites. It crystallizes in monoclinic prismf 
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and narrowed pyramids resembling double 
wedges, whence the name (6r. sphen, a wedge). 

Sphe'nodon, a primitive genus of lizard-like 
reptiles, and the only living representative of 
the order Prosauri. The only known species, 
the tuatara {S. punctdlum) is a native of New 
Zealand, and, although once abundant, is now 
only found on some islets in the Bay of Plenty, 
North Island. It is also called Hatteria punctata. 

Sphenophylls, an extinct group of plants 
allied to the horse-tails, living from Upper 
Devonian to the end of Permian times. The 
leaves were wedge-shaped, borne in whorls on 
delicate ribbed stems. The spores were devel- 
oped in cones of varied character, and seem to 
have been all of one kind. The group, of which 
Sphenophyllum is the typical genus, combines 
characters of ferns, lycopods, and horse-tails, 
and may prove to be ancestral to several divi- 
sions of vascular plants. 

Sphere, in geometry, a solid body bounded 
by a surface every point of which is at the same 
distance (the radius) from a fixed internal point 
(the centre). The bounding surface itself is also 
frequently called a sphere. A sphere may be 
generated by the revolution of a semicircle about 
its diameter. Every plane section is a circle. To 
prove this, let N be the foot of the perpendicular 
on the plane from O, the centre of the sphere; 
and let P be any point common to the plane 
and the spherical surface. The angle ONP is a 
right angle, so that NP* = OP* — ON*. The 
locus of P is therefore a circle with centre N, 
and radius V(OP* — ON*). In the limiting case 
when N is on the surface, the radius of the 
circle of section is zero. The plane is then the 
tangent plane at N; it contains all the straight 
lines which touch the sphere at N. In modern 
geometry, the circle of zero radius in which the 
tangent plane cuts the surface is regarded as a 
pair of imaginary lines, viz. the lines drawn from 
N to the circular points at infinity in the tangent 
plane (see Geometry, section on Non^Euclidean 
Geometry), From this point of view, all spheres 
are cut by the plane at infinity in the same 
circle, which is called the circle at infinity. 

A section by a plane through the centre is 
called a great circle; its radius is equal to the 
radius of the sphere. A section by a non-central 
plane is called a small circle. Two spheres inter- 
sect in a circle, as is easily seen by imagining 
two intersecting circles to rotate about the line 
through their centres. The tangent planes at 
points on a small circle pass through a point, 
called the pole of the plane of the small circle; 
the tangents to the sphere from this point form 
an enveloping cone^ which becomes an envelopif^ 
cylinder when the curve of contact is a great 
circle. 

The shortest distance, on the surface, between 


two points is along the great circle through the 
points (see Great Circle Sailing; Map). Three 
great circles divide the surface into eight spherical 
triangles, which have properties analogous to 
those of plane triangles (see Trigonometry, 
Spherical). The area of the triangle ABC is 
(A + B -f C — 7 r)r*, where the angles A, B, C 
are in radians, and r is the radius of the sphere. 

The volume of the part of the sphere inter- 
cepted between two parallel planes is easily 
found by integration as follows. The area of 
a section distant x from the centre is 7 r(r* — a*); 
the integral of this expression with respect to 
X from 0 to a? gives the volume between the 
section x and the parallel central section, viz. 
Ti:(r*a? — Jo?*). The area of the belt or zone of 
spherical surface between the same planes is 
found by differentiating the volume :t(r*£c — Ja:*) 
with respect to r; for the volume of a thin 
spherical shell of radii r and r + < is approxi- 
mately the product of the area of either of its 
curved surfaces by its thickness t. Hence the 
area of the above zone is 27rra;; so that the area 
of any zone is 2Trr X depth of zone. In par- 
ticular the area of the whole surface is 47rr*; 
and the volume of the whole sphere is §7rr*. 
These results were discovered by Archimedes. — 
Cf. J. L. Coolidge, A Treatise m the Circle and 
Sphere. 

Sphere of Influence. See Protectorate. 

Spherical Harmonics, functions which occur 
in the higher parts of nearly every branch of 
physical mathematics, chiefly in connection with 





problems relating to spherical and certain other 
boundaries. Any solution of Laplace's equation, 
i.e. any function V of x, y, z (the co-ordinates of 
a point of space) which satisfies the equation 
d*V/d!£C* 4- d^YIdy* -f d*V/d 2 * = 0 is called a 
harmonic function, or sometimes a potential 
function (see Laplace* s Equation; Potential). A 
spherical harmonic is defined to be a harmonic 
function which is homogeneous in x, y, z; when 
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expressed in spherical polar co-ordinates r, 0, 9 
(see figure), it has therefore the form 7^/(6, 9), 
and n is called its degree or order. Harmonics 
which are rational integral functions of a;, y, z 
of positive integral degree, and the functions 
derived from these by dividing them by + 1 
(which are easily proved to be also harmonic) 
are of special importance; they are the only 
harmonics which occur in problems concerned 
with complete concentric spherical surfaces, and 
are therefore called complete harmonics. It can 
be shown that any harmonic function whatever, 
without singularity in the region between two 
concentric spheres, can be expanded in an infinite 
series of these complete harmonics. 

Much of the usefulness of the method arises 
from the simple property mentioned above, viz, 
that if r«/(0, 9) is harmonic, so is r “ « — * /(0, 9), 
Thus, if we have a potential r”/(0, 9) within the 
sphere r = 1, we can infer that the potential out- 
side the sphere is r "-«**- * /(0, 9), for the potential 
is then continuous throughout space. The sur- 
face density a required to maintain this potential 
is found at once from the surface equation (see 
Potential) dV/dn^ -f dV/dwg + 47ro — 0. For 
we have (omitting the factor /) dVjdni = 
— (d/dr)r« = — » = — n, when r = 1 ; 

and dV/dn2 = (d/dr)r^»’-" i = — (n-f — 2 

= — (n + 1)» when r = 1. Thus 4 na = 
(2n + l)/(0, 9). Hence a spherical harmonic 
distribution of density on a sphere produces a 
spherical harmonic distribution of potential 
throughout space. 

There are many methods for finding the analy- 
tical forms of the functions, the most generally 
useful being based on Laplace's equation in 
spherical polars, viz. 


d 

dr 



+ 


sinO d0 
+ 




1 dW 
sin*0 d9* 


( 1 ) 


It is seen at once that V = r»* cosw9P(0), or 
sinm9P(0) is a solution of this equation, pro- 
vided P(0) is a solution of the equation 


n(n + 1)P+ JL sine = 0; 

sin0d6\ d0/ sin*0 


il COS0 = fx, so that — sin0d6 == djx, this equation 
takes the form 



The main part of the theory of spherical har- 
monics consists in the discussion of the equation 
(2). It is shown that in the system of complete 


harmonics, when n is given, m has only to be 
given the values 0, 1, 2, • • ,, n. The functions 
have important applications in which n is not 
a positive integer, and p, not a real number 
between 1 and — 1. Modem discussions there- 
fore deal with the equation (2) on the supposi- 
tion that p is a complex variable ranging over 
the whole plane, and that n and m are any real 
or complex constants whatever. 

Bessel Functions , — ^The surfaces of the spherical 
polar system for which r, 0, 9 are respectively 
constant are spheres, right circular cones, and 
axial planes. The analogous surfaces of the 
cylindrical polar system are parallel planes, right 
circular cylinders, and axial planes. It is possible 
to regard this system as a limiting case of the 
former, in which the centre of the spheres has 
gone to infinity. Cylindrical harmonics might 
therefore be deduced as limiting forms of the 
spherical functions, but it is simpler to obtain 
them directly from the appropriate form of 
Laplace's equation, viz. 

^ 1 d V Jl d*V d^V ^ ^ 

dp* p dp p* d9* dz^ 


The function V = f(p)e^^ cosm9 will be a solu- 
tion of this equation if 


dp* p dp 



0 ( 3 ) 


This is BesseVs equatioUj and any solution of it 
is called a Bessel function. If t be written for 
kp, one solution of (3), denoted by is given 

by the series 


Jm(0 


?! 

\ 2M(to + 1) 


+ 


<* 

2‘1.2(ot + 1){to + 2) 



Another solution of (3) is J ~m(0. 

Applications , — In physical mathematics, Bes- 
sel functions and spherical harmonics occur more 
frequently than any other functions, with the 
exception of simple sines and cosines, and ex- 
ponential functions. The reason why they 
appear so regularly is that the great equatiofui 
of physics, referring as they do to bodies and 
spaces the properties of which are independent 
of direction, all involve Laplace's operator A*, 
which, in rectangular co-ordinates is d^jdx^ 4* 
d®/dy* + (PIdzK Now, if u be a function of a 
point in space for which A*u = 0, then it can 
be shown that the mean value of u over any 
spherical surface is equal to the value of u 
at the centre of the sphere. The simplicity and 
symmetry of this relation may help to explain 
why A* should be so important in physics, and 
why, in problems of attraction, of conduction 
of heat, of elastic equilibrium and vibration, of 
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fluid motion, and of el^trical equilibrium, flow, 
or oscillation, Bessel's functions and spherical 
harmonics should be indispensable. — ^Biblio- 
graphy: W. E. Byerly, Fourier's Series and 
Spherical Harmonics; N. M. Ferrers, Spherical 
Harmonics; Whittaker and Watson, Modem 
Analysis, 

Sphe'roid, a body or figure approaching to 
a sphere, but not perfectly spherical; in par- 
ticular, an ellipsoid of revolution, i.e. a solid 
generated by the revolution of an ellipse about 
one of its principal axes. When the axis about 
which the ellipse rotates is the major axis, the 
spheroid is c^led prolate or ovary; when it is 
the minor axis, the spheroid is called oblate or 
planetary. The earth (q.v.) is approximately an 
oblate spheroid, the axis of revolution being the 
polar axis. The volume of any ellipsoid is 
^Tcafec, where n, ft, c are its principal semi-axes, 
and the volume of a spheroid is found by the 
same formula, two of the semi-axes being taken 
equal. 

Spheroidal State, the condition of a small 
quantity of liquid when, on being placed on 
a highly heated surface, as red-hot metal, it 
assumes the form of a more or less flattened 
spheroid, and evaporates without ebullition. 
The spheroid in this condition does not touch 
the surface of the metal, but floats on a layer 
of its own vapour, and evaporates rapidly from 
its exposed surface. It is heated mainly by radia- 
tion from the hot surface, because conduction is 
impossible since the layer of intervening vapour 
conducts heat very feebly. The formation of a 
layer of non-conducting vapour explains why it 
is possible to dip the wetted hand into molten 
iron with impunity. 

Spherom'eter, an instrument for measuring 
the thickness of a small object, or the radius of 



a spherical surface, such as the surface of a lens. 
It consists of a micrometer screw working in a 
nut which is rigidly connected with a metallic 
VOL. X. 


tripod, the feet of which form an equilateral 
triangle. A vertical graduated scale is fixed to 
one of the legs of the tripod; each division of 
this scale is equal to the distance between two 
consecutive threads of the screw. A circular 
disc attached to the screw is graduated at its 
circumference, the number of points of division 
being perhaps 500. If the distance between the 
threads, or pitchy of the screw is 1 mm., then 
the screw rises or sinks 1 mm. for one complete 
turn, and a proportionate distance for any 
fraction of a turn, as read from the graduated 
disc. 

To determine the thickness of a piece of glass, 
say, the apparatus is placed on a perfectly plane 
surface, and the point of the screw brought into 
contact with the plane. The readings are then 
taken on the scale and disc. The screw having 
been raised, the glass inserted, and the screw 
point brought down upon its upper surface, the 
readings are again taken. The difference of the 
two sets of readings gives the thickness of the 
glass. 

To ascertain whether a surface is truly spherical, 
the feet of the tripod are placed on the surface, 
and the screw turned until its point is also in 
contact with the surface. If the instrument can 
then be moved about freely over the surface, all 
four points continuing to touch it, the surface 
may be inferred to be exactly spherical. The 
same adjustment allows the diameter of a sphere 
to be measured. For the radius r of the circle 
through the feet of the tripod is a known con- 
stant of the instrument, and the height h of the 
screw point above the plane of this circle is 
known from measurement. But, by Euclid 
III, 35, or II, 14, if R be the radius of the sphere, 
r* = i^(2R — h), so that 2R = h -f r*/h. 

Sphincter, in anatomy, a name applied gener- 
ally to a kind of circular muscles, or muscles in 
rings, which serve to close the external orifices 
of organs, as the sphincter of the mouth, of the 
eyes, &c., and more particularly to those among 
them which, like the sphincter of the anus, have 
the peculiarity of being in a state of permanent 
contraction, independently of the will, and of 
relaxing only when it is required that the con- 
tents of the organs which they close should be 
evacuated. 

Sphingidse (sfin'ji-de), a family of lepidop- 
terous insects, including the hawk-moths. The 
insects belonging to this division generally fly in 
the evening or early in the morning, but there 
are many which fly in the daytime. This family 
embraces some of the largest European moths, 
as the death’s-head hawk-moth, and the privet 
hawk-moth. 

Sphinx, a fabulous monster which figures both 
in the Grecian and Egyptian mythologies. The 
sphinx of the Greeks is represented with a body 
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like that of a lion, with wings, and with the 
breasts and upper parts of a woman. Hera, says 
the fable, provoked with the Thebans, sent the 



sphinx of Red Granite inscribed with the name of 
Thothmes III 

sphinx to punish them. The sphinx proposed 
a riddle and devoured anyone who undertook 
but was unable to interpret its meaning. In 
this enigma the question proposed was. 

What animal walked on four legs in the 
morning, two at noon, and three in the 
evening? This was at last explained by 
CEdipus, who said that man walked on 
his hands and feet when young, or in 
the morning of life; at the noon of life 
he walked erect; and in the evening of 
his days he supported himself upon a 
stick. Whereupon, her riddle being 
read, the sphinx destroyed herself. The 
sphinx was used by the Greeks for 
artistic and decorative purposes, and 
seems to have been in some sense sym> 
bolic. The Egyptian sphinx had a 
human head (male or female) on the 
body of a lion (not winged), and was 
always in a recumbent posture, with 
the fore-paws stretched forward. The 
largest sphinx, that near the group of 
pyramids at Gizeh, is about 150 feet 
long and 63 feet high; the body is 
monolithic, but the paws, which are 
thrown out 50 feet in front, are con- 
structed of masonry. The Egyptian 
sphinx was probably a purely symbolic 
figure, having no historical connection 
with the Greek fable, and the Greeks 
may have applied the term to the Egyp- 
tian statues merely on account of an 
accidental external resemblance to their 
own figures of the sphinx.— Bibuo- 
oraphy: H. Vyse, Operations at the 
Pyramids of Gizeh; 


resemblance which its caterpillars present when 
they raise the fore part of their bodies to the 
* sphinx ’ of Egyptian celebrity. The sphinx- 
moth is seldom found in England. 

Sphyg'mo^aph, an instrument for recording 
the differential features of the pulse in health 
and disease. The instrument is applied at the 
wrist, and the pad of the instrument, which rests 
on the artery, acts as a lever and gives a tracing 
of the pulse-curve on smoked paper, which is 
moved by clockwork. 

Spider, the common name of familiar arthro- 
pods, constituting the order Araneae of the class 
Arachnida. The head and thorax are imited to 
form a region known as the cephalothorax; no 
wings are developed, and breathing is effected 
by means of pulmonary or lung sacs, usually 
supplemented by air-tubes (tracheae). Most 
spiders are oviparous. The abdomen is furnished 
with from four to six cylindrical or conical mam- 
millae or processes, with fleshy extremities, which 
are perforated with numberless small orifices for 



-. House Spider, a, Abdomen: b, Cephalothorax: e. Maxillarv 
^ Heid, a, Ocelli; 6, Mandibles. 3, Under aide 
A • *1. ^ Lower lip; c, Sub-menturo. 4, One of 

the Air-chainb 5. Spinnerets, n. Minute web threads in moist 

sticky griue; 6, Threads stuck together with globules of glue which 
entrap insects; c. Anchor of web. 


- .. , A. H. Sayce, The 

Religion of Ancient Egypt, 

(SpAin* cotwohuH), a species the passage of silky filaments of extreme tenuity, 
of moth belong to the femaySphingid«e(q.v.>, uritb sriiidi the females form webs, and whi4 
and denying its popular name from a supposed proceed from internal reservoirs. The spider's 
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web is usually intended to entangle their prey 
(chiefly flies), but spiders also spin webs to make 
their abodes, and for other purposes. The legs 
number four pairs, and no antennae are devel- 
oped, their place being taken by feelers known 
as pedipalpi. Their jaws or chelicerae are ter- 
minated by a movable hook, flexed inferiorly, 
underneath which, and near its extremity, is 
a little opening that allows a passage to a 
venomous fluid contained in a gland of the 
preceding joint. After wounding their prey 
with these appendages they inject the poison 
into the wound, thus quickly destroying the 
victim. There are usually eight simple eyes. 
The common garden or cross spider {Epeira 
diadima), with its geometrical web, is a very 
familiar species. The great crab spider (Mygdle 
cancerides), and the M. avicularia of Surinam, 
alleged to feed on small birds, are notable forms. 
To this family also belong the trap-door spiders, 
which excavate a nest in the ground, and fit to 
the aperture a curious little door or lid. The 
tarantula (Lycosa tarantula) is regarded in Italy 
as capable of producing a kind of dancing mad- 
ness by its bite. The English hunting or zebra 
spider (Saliicus scenicus) is a pretty little aracbni- 
dan. The Clotho durandii, inhabiting Spain and 
North Afi-ica, is remarkable as constructing a 
kind of little tent, in the interior of which the 
eggs, enclosed in little pouches, are contained. 
The interesting water-spiders (Argyroneta aqua- 
Hca), denizens of freshwater pools, lead a sub- 
aqueous life, and construct their nests somewhat 
in the form of diving-bells with the mouth 
opening downwards, together with thin webs 
in which their prey is captured. 

Spider-crab, the name given to crabs of 
the family Maiadse from the rough general 
resemblance their bodies and long legs possess 
to those of spiders. The Maia squinddo, or 
common or thornback spider-crab, is a familiar 
British species, and is very commonly taken in 
the crab-pots of fishermen. The four-horned 
spider-crab {Pisa tetraodon) has a triangular 
body, possessing four hom-like processes in front, 
the two central ones forming the rostrum or beak. 
Spider-crabs clothe themselves with various sea- 
weeds, which help to conceal them from enemies. 

Spider-fly, Ked, or Sheep-tick, a wingless 
fly of the family Hippoboscidse, parasitic on the 
sheep. 

Spider-monkey, or Goaita, a general name 
applied to many species of platyrrhine or New 
World monkeys, but more especially to those of 
the genus Atdles, which are distinguished by the 
great relative length, slenderness, and flexibility 
of their limbs, absence of a functional thumb, and 
by the prehensile power of their tails. They 
range from Mexico to Uruguay. A familiar 
species is the black-faced spider-monkey {AUlles 


ater), which occurs in Eastern Peru, The red- 
faced spider-monkey {A. paniscus), another 
typical species, has an average len^h of 12 
inches; the tail measures over 2 feet long, and 
the fiir is of a dark, glossy, black hue. 



Spiderwort, the common name of plants of 
the genus Tradescantia, one species of which, 
T. virginicaj is cultivated in gardens. 

Spiegeleisen (spe^gl-i-zn), an alloy of iron 
and manganese containing about 20 per cent 
of the latter metal, made from specular iron ore, 
or a mixture of heematite and manganese ore in 
blast-furnaces. It is largely used in the Bessemer 
and open-hearth processes of steel-making for 
the purpose of deoxidizing the metal and re- 
introducing carbon. 

Spigella, worm-seed, or worm-grass, a genus 
of plants, nat. ord. Loganiacese. 

Spike, a species of inflorescence in which the 
flowers are sessile along a common axis, as in 
the common plantain. 

Spikelet, the name given to each small unit 
of the compound inflorescence in grasses. It 
consists of one or more flowers inserted one 
above the other on opposite sides of a very 
short axis, the whole being enclosed in one, 
two, or rarely several, large bracts, the glumes. 
The spikelets are well seen in the oat, where 
they are arranged in a loose panicle. 
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Spikenard, or Nard, a highly aromatic 
herbaceous plant growing in the East Indies, 
the Nardostachys Jatamansi, nat. ord. Valeria- 
nacese. The root has a strong smell and a sharp 
bitterish taste. This is the true spikenard of 
the ancients, and it has enjoyed celebrity from 
the earliest period on account of the valuable 
extract or perfume obtained from its roots, 
which was used in the ancient baths and at 
feasts. It is called jatamansi or balchur by the 
Hindus, and sumbtd or sunbiil by the Arabians. 
It is highly esteemed in the East as a perfume, 
and is used to scent oil and unguents. The 
name spikenard is applied to various other 
plants, as to Valeriana celtica, Andropogon 
Nardus, and Lavandula Spica (see next article). 
In the United States it is applied to Aralia 
racemosa. 

Spike -oil, a volatile oil obtained by distilling 
Lavandula Spica (a species of lavender) with 
water. It has a less agreeable odour than true 
lavender-oil, and is specifically heavier. It is 
obtained from the leaves and stalks of the 
plant, true lavender-oil from the flowers. 

Spln'age, or Spln'ach, a genus of plants, 
nat. ord. Chenopodiaceae. There is only one 
species, Spinacia oleracea (common spinach), 
well known on account of its use in the kitchen. 
It is wholesome and agreeable, but contains 
little nutriment. There are two principal varie- 
ties cultivated in gardens — the prickly-fruited 
and the smooth-fruited. What is called New 
Zealand spinach {Tetragonia expansa), a plant 
of the nat. ord. Ficoidese, is sometimes used 
instead of common spinach, as is also Australian 
spinage (Chenopodium auricdmum). For mounr 
tain spinage, see Orach, Indian spinach is 
Basella rubra and B, alba. 

Spinal Cord, the name given in anatomy to 
the great cord or rod of nervous matter which 
is enclosed within the backbone or spine of 
vertebrates* The spinal cord in man, which 
is from 15 to 18 inches long, has direct con- 
nection with the brain by means of the medulla 
oblongata, and passes down the back until it 
terminates in a fine thread at the level of the 
first lumbar vertebra. (See Spine.) Lodged in 
the bony vertebrae, it varies in thickness through- 
out, and like the brain is invested by membranes 
called respectively pia mater and dura mater. 
Situated between these two are the delicate 
layers of the arachnoid membrane, enclosing a 
space which contains the cerebro-spinal fluid. 
Besides these protective coverings there is also 
a packing of fatty tissue which further tends 
to diminish all shocks and jars. The spinal 
nerves, to the number of thirty-one on each 
side, pass out from the cord at regular inter- 
vals, pierce the dura mater, escape from the 
backbone, and ramify thence through the soft 


parts of the body. Eight pairs pass off in the 
region of the neck called the cervical nerves, 
twelve pairs are dorsal, five are lumbar, and 
five sacral, while the last pair comes off behind 
the coccyx. In its structure the spinal cord 
consists of grey and white matter. The grey 
matter, which is characterized by large cells, is 
gathered in the centre into two crescent-shaped 
masses connected at the central part of the cord. 
The white matter, consisting mainly of fibres, is 
outside of and surrounds these grey crescents. 
In its functions the spinal cord forms a tract 
along which sensory impressions may pass to 
the brain, and along which motor impulses may 
travel to the muscles. It is besides a great 
reflex centre. See Brainy Nervous System*, Spine. 

Spindle denotes anything slender, but in 
textiles it refers specifically to the long, thin, 
steel rods upon which yarn is wound, simul- 
taneously with spinning, either on to the bare 
spindle or on to a pirn or bobbin surrounding 
the spindle. Each spindle is provided with a 
whorl or whirl, adapted to receive an endless 
band or tape, by means of which the spindle is 
driven at a speed of 2000 to 10,000 revolutions 
per minute. The tapes, and therefore the spindles, 
are driven by means of a rotating cylinder in 
virtue of the tapes passing partially round 
cylinder and whorls. 

Spindle Tree (Euonymus), a genus of small 
trees or shrubs belonging to the nat. ord. Celas- 
tracese. The leading species are from 10 to 30 
feet in height; and in autumn they become 
attractive by reason of their great profusion of 
seed-vessels, which are generally of a delicate 
pink or white colour. The common spindle tree 
(Euonymus europceus) is found wild in Britain, 
in France, and throughout the north of Europe. 
The wood is of a white colour, finely grained, 
and hard. It was once esteemed as a material 
for musical instruments and spindles. 

Spine (Lat. spina, a thorn), the term applied 
to the backbone of a vertebrated animal, and 
so called from the thorn-like processes of the 
vertebrae. The human vertebral column is com- 
posed, in the child, of thirty-three separate 
pieces, but in the adult the number is only 
twenty-six, several pieces having become blended 
together. These separate bones are arranged one 
on the top of the other, with a layer of gristle 
between each which helps to unite them, while 
this union is completed by partially movable 
joints and strong fibrous ligaments. The first 
seven vertebrae, which are called cervical, occupy 
the region of the neck; twelve form the supports 
from which spring the ribs, and constitute the 
main portion of the back, being accordingly 
called dorsal*, five in ‘ the small of the back * 
are denominated lumbar*, five pieces follow 
which, in the adult* unite to form the sacrum*. 
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and four which unite to form the coccyx. The 
vertebral column so arranged presents two for- 
ward curves, the first in the neck, the second 
at the lower part of the back; and two corre- 
sponding backward curves. The vertebrae differ 
in form according as they belong to the cervical. 



Fig. I . — The Axis viewed from the right side, o, Odontoid 
process. A, One of the inferior articulating surfaces, a', 
Articular surface corresponding with the posterior aspect of 
the interior arch of the atlas. P, One of the superior arti- 
culating processes. 

Fig. z , — The Atlas, from above. A, The articular surface 
for the odontoid process of the axis. P, P, The inferior 
articular surfaces. 

Fig. 3. — A Dorsal Vertebra from above — perspective view. 
A, A, Superior articular processes. T, T, Transverse processes. 

S, Spinous process. 

Figs. 4 and 5. — Dorsal Vertebrae (plan and side view). T, T, 
Transverse processes, s, Spinous process. F, F, Facets for 
articulation of tubercle of the ribs. A, a', Superior and 
inferior articulating processes. R, R', Superior and inferior 
facets for the articulation of the head of the rib. 

Fig. 6. — Lumbar Vertebrae seen from behind and above. 

T, T, Transverse processes. P, P, Superior articular processes. 
L, Laminae, s, Spinous process. A, One of the inferior 
articular processes. 

Fig. 7. — Side view of Vertebral Column of an adult male. 
C, i~7. The seven cervical vertebrae. D, 1-12, The twelve 
dorsal vertebrae. L, 1-5, The five lumbar vertebras. S, 
Sacrum, c. The four bones of the coccyx. 

dorsal, or lumbar region, but they have all 
certain characteristics in common. Each pos- 
sesses what is called a body, an arch which 
encloses a ring, and various projections and 
notches by means of which the bones are articu- 
lated. When the vertebrae are in position, the 
rings are all situated one above the other, and 
so form a cavity or canal in which lies the pro- 
tected spinal cord (q.v.). The disease to which 


this bony structure is most liable is called 
angular curvature of ike spine (see Pott's Dis- 
ease). Lateral curvature of the spine ^ unlike the 
former, is not so much due to disease of the 
column as to a relaxed condition of the body. 
It is most liable to attack young rapidly growing 
persons between the ages of ten and fifteen. 
Treatment by plaster-of-Paris bandage may be 
necessary; but strengthening food, regular, 
moderate exercise, and cold bathing may prove 
sufficient to effect a cure. 

Spine, in botany, a sharp process from the 
woody part of a plant. It differs from a prickle, 
which proceeds from the bark. A spine some- 
times terminates a branch, and sometimes is 
axillary, growing at an angle formed by the 
branch or leaf with the stem. The wild apple 
and pear are armed with spines; the rose, 
bramble, gooseberry, &c., are armed with prickles. 
The term is applied in zoology to a stout, rigid, 
and pointed process of the integument of an 
animal, formed externally by the epidermis and 
internally of a portion of the cutis or correspond- 
ing structure. 

Spinel, or Spinelle', a species of gem which 
occurs in crystals and sometimes in rounded 
grains. Its colours are pink, black, blue, green, 
brown, and yellow. It is a member of the 
spinellid series of mineral oxides, the general 
formula of which may be expressed as R"R2'"04. 
The pink spinel used in jewellery, as balas ruby, 
is MgAl204, magnesium and aluminium oxide. 
Ceylonite or pleonaste contains a good deal of 
iron. Chromite may be regarded as a chromium 
iron spinel. The crystalline form is the octa- 
hedron of the cubic system. Spinel is found in 
the beds of rivers in Ceylon and Siam, and 
embedded in carbonate of lime in North America 
and Sweden. 

Spin'et. See Pianoforte, 

Spinifex, a genus of grasses, natives of sandy 
beaches on the Indian and Pacific Oceans. The 
plants are dicccious, an unusual feature in grasses. 
The female flowers are massed in heads covered 
with long elastic spines. Wlien ripe, these heads 
break off, and, being light, are blown along the 
shore in a series of jumps at an astounding pace 
(in the words of the early traveller Rumphius, 
“ as if Old Nick were after them ”), thus dis- 
persing the seeds very effectively. 

Spinning, in its widest sense, is the art of 
converting any kind of fibrous material into a 
compact body. By this process the fibres of wool, 
cotton, silk, flax, jute, hemp, and the like first 
pass through various preliminary processes until 
ultimately a comparatively thick, very slightly 
twisted, rove or roving is made. From this 
roving the material is attenuated, a large amount 
of twist imparted to the thinner thread, and 
ultimately the spun yarn is wound on to a bobbin. 
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or on to the bare spindle, to be used afterwards 
according to requirements. From remote times 
this process was accomplished by means of a 
distaff round which the wool or other fibre to be 
spun was coiled, and a spindle or round stick 
tapering at each end. One end of the stick was 
provided with a weight, the forerunner of the 
modern whorl or whirl, while the upper end had 
a notch for fixing the yam or thread as the 
spinning went 6n. The spindle was twirled round, 
for the purpose of twisting the thread, generally 
by a movement against the right leg, and while 
the left hand of the spinner guided and supplied 
the fibre, the right hand fashioned it into a thread 
between finger and thumb. The earliest im- 
provement on this method was to fix the spindle 
horizontally in a frame and cause it to revolve 
rapidly by means of a band passed round a large 
wheel. At a later period a treadle motion was 
added, and the spinner’s hands were left free 
(see Spinning-wheel)\ while a further improve- 
ment was effected by the introduction of a double 
spindle-wheel, with twisting arms on the spindles. 
This was the spinning implement which obtained 
until the invention, about 1767, of the spinning- 
jenny. See Cotton Manufacture. 

Spinning-wheel, a machine for spinning wool 
or flax into threads by the hand. It consists of 
a wheel, band, and spindle, has a distaff attached, 
and is driven almost invariably by foot, a treadle 
being employed. Before the introduction of 
machinery for spinning there were two kinds of 
spinning-wheels in common use, the large wheel 
for spinning wool, and the small or Saxon wheel 
for spinning flax. 

Spin'ola, Ambrosio, Marquis de Los Balbases, 
Spanish soldier, born 1560, died 1630. He 
became commander-in-chief of all the Spanish 
and Italian forces in the Netherlands in 1604. 
During the following five years he frequently 
encountered Maurice, Prince of Orange, with no 
decisive results, and at length the war was 
finished by an armistice (1609). Spinola was 
next actively engaged in the Thirty Years’ War. 
In 1624 he invested and reduced Breda after ten 
months’ siege. This was his last great military 
achievement. 

Spino'za, Baruch, or Benedict, Dutch philo- 
sopher, born at Amsterdam 1632, died 1677. 
After studying Greek and Latin, he commenced 
the study of theology. The works of Descartes 
falling into his hands, he read them with avidity; 
and the Cartesian maxim ‘^that one should 
receive nothing as true that was not established 
by good and solid reasons ” corresponded so 
entirely to the instincts of his inquiring spirit 
that he determined to adopt it as a guiding 
maxim for himself. He was excommunicated on 
account of his unorthodox views in 1656, and 
as his life was endangered at Amsterdam he 


left the city, and settled in 1669 at The Hague, 
where he remained till his death. He acquired 
the art of grinding optical glasses; and it was 
by practising this art that he supported himself. 

Spinoza’s first work, the Tractatus Tkeologico^ 
PoliticuSt was published anonymously in 1670, and 
because it put forth a strong plea for liberty of 
speech in philosophy, it was placed on the Index 
by the Catholics, and condemned by the autho- 
rities in Holland. Spinoza’s most important 
work is the Ethics^ wherein he developed his 
system of philosophy by means of a series of 
axioms and definitions after the method of 
Euclid in his geometry. The central conception 
of his system, which is pantheism (q.v.), may 
be briefly summed up as follows; There is one 
substance in the world, which is God. He is 
infinite and absolute. All other finite substances 
proceed from God, who is the inherent cause 
of the universe, and have only a fleeting, transient 
existence. God, or the Infinite, has two attributes 
by which He reveals Himself unto us: extension 
and thought. Extension modified forms bodies, 
thought modified forms minds. Man, being only 
a part of the greater whole, has neither a separate 
existence nor a self-determining will; but he can, 
by means of knowledge and love, so far control 
his passions as to enter into the joy which springs 
from this idea of an all-embracing God. Spinoza, 
who had been accused by his enemies of atheism, 
was full of love for the Deity, whom he recog- 
nized in all nature. His philosophy has exercised 
an immense influence over the greatest minds of 
Europe, among which may be reckoned Goethe, 
Lessing, Herder, Heine, and Shelley. — BibliO' 
graphy; J. Martineau, A Study of Spinoza; J. 
Caird, Spinoza; F. Pollock, Spinoza: his Life 
and Philosophy; R. A. Duff, Spinoza's Political 
and Ethical Philosophy. 

Spinthariscope, an instrument invented in 
1903 by Sir William Crookes for exhibiting cer- 
tain brilliant scintillations due to radium. It 
consists of a brass tube with a lens at one end, 
and at the other a screen of zinc sulphide with a 
small bit of radium in front of it. 

Spir'acle, the name given to the apertures 
which exist on the sides of the body in insects, 
centipedes, spiders, &c., and through which air 
is admitted to the breathing organs, which con- 
sist of air-tubes. As commonly seen, each spiracle 
presents the form of a rounded or oval opening, 
the margin of which is formed by a horny ring. 
The opening itself may be closed by a kind of 
grating, and may be surrounded by delicate 
bristles or hairs. The name is also applied to the 
single nostril of the hag-fishes, the blow-hole of 
the cetaceans, &c. 

SpirsB'a, a genus of plants, nat. ord. Rosaces. 
The species, which are diffused through the tem- 
perate parts of the northern hemisphere, consist 
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of small unarmed shrubs or perennial herbs, 
with simple or compound leaves, and racemes or 
corymbs of white or reddish flowers. Several 
North American, Indian, and Japanese shrubby 
species are in cultivation. Two species are 
British, and are known by the name of meadow^ 
sweet. 

Spiral, in geometry, a curve (usually plane) 
traced by a moving point which revolves round a 
fixed point (the pole), the distance between the 
pole and the tracing point being variable. If 
the pole be taken as origin of polar co-ordinates 
r, 0, then in the equation of a plane spiral r 
is a function of 6 which does not return to the 
same value when 0 increases by four right angles. 
Two important examples are; (1 ) the equiangiUar 
or logarithmic spiral, r ^ ae^ cot®, in which the 
tangent at any point is inclined at a constant 
angle to the radius vector; (2) the spiral of 
Archimedes, r = a0. 

Spires (Ger. Speyer or Speier), a city of 
Bavaria, on the Rhine. In early times Spires 
was a fortified outpost of the Romans, and after 
Charlemagne it was long the residence of the 
Emperors of Germany and the seat of the Ger- 
manic Diet, There is a cathedral, a Romanesque 
basilica, begun in 1080 by Conrad II. V^en the 
city was burned by Louis XIV (1689), only the 
blackened walls remained, and the ashes of the 
eight German emperors buried in the choir were 
scattered. It was reconstructed between 1846 
and 1856. At the Diet of Spires (1529) the 
Lutherans adopted the protest which conferred 
on them the name of Protestants. From 1801 
to 1814 the city belonged to France, Pop. 23,800. 

Spirit-level, an instrument employed for 
determining a line or plane parallel to the 
horizon, and also the relative heights of ground 
at two or more stations. It consists of a tube 
of glass nearly filled with alcohol or ether, and 
hermetically sealed at both ends, so that when 
held with its axis in a horizontal position, the 
bubble of air which occupies the part not filled 
with the liquid rises to the upper surface and 
stands exactly in the middle of the tube. The 
tube is placed within a brass or wooden case, 
which is laid on the surface to be tested, and 
the slightest deviation from the horizontal is 
indicated by the bubble rising towards the 
higher end of the tube. 

Spiritualism, the opposite of materialism, 
is the term used in philosophy to indicate the 
doctrine of the existence of spirit as distinct 
from matter. According to this system of philo- 
sophy, all that is real is spirit, mind, or soul, 
the external world or matter being only a suc- 
cession of notions impressed on our minds by 
the First Cause or the Deity, or a mere pro- 
duction of the mind itself. The term spiritual- 
ism, however, is now also specifically applied 


SPIRITUALISM 

to the belief that communication can be held 
with departed spirits by means of rappings or 
noises, writings, visible manifestations, &c. The 
belief in such manifestations has long existed, 
but in its limited and modern form spiritualism 
dates from the year 1848. In this year a Mr. 
and Mrs. Fox, who lived with their two daughters 
at Hydesville, New York, were disturbed by 
repeated and inexplicable rappings throughout 
the house. At length it was accidentally dis- 
covered by one of the daughters that the un- 
seen ‘ rapper ’ was so intelligent as to be able 
to reply to various pertinent questions, and so 
communicative as to declare that he was the 
spirit of a murdered pedlar. When this dis- 
covery was noised abroad, a belief that inter- 
course could be obtained with the spirit-world 
became epidemic, and numerous ‘ spirit-circles * 
were formed in various parts of America. The 
manifestations thus said to be got from the 
spirits were rappings, table-turnings, musical 
sounds, writings, the unseen raising of heavy 
bodies, &c. Part of the peculiarity of these 
phenomena was that they were always more 
or less associated with a medium, w'ho was sup- 
posed to have an organization sensitive enough 
to communicate with the spirit-world. It was 
about this time that hypnotism began to arouse 
scientific interest and to contribute to the cause 
of spiritualism. It had first been investigated 
by Mesmer (q.v.) between 1770 and 1780, and 
was originally called Mesmerism. 

One of the most remarkable personalities in 
the movement was William Stainton Moses, 
born in 1839, and educated at Oxford. He 
became editor of the Spiritualist paper Light, 
and his two works Spirit Identity and Spirit 
Teachings w’ere widely read. The first pro- 
fessional medium who came to Europe was a 
Mrs. Hayden, and she was followed in 1855 
by Daniel D. Home, who visited nearly all the 
courts of Europe. The latter possessed unusual 
powers, and was said to be able to float up to 
the ceiling or out of the window into the next 
room . Such claims not only attracted the curious 
and converted the unthinking, but also received 
the attention of legal and scientific men. In 
America, Judge Edmonds and Professor Hare 
undertook to expose their fallacy, but both had 
to admit the genuineness of some of the evidence. 
Jointly with Dr. George Dexter, Edmonds pub- 
lished a work entitled Spiritualism, which soon 
became a classic. In England the truth of the 
phenomena gained the assent of such eminent 
converts as A. R. Wallace, Sir William Crookes, 
Professor De Morgan, and W. T. Stead. The 
London Dialectical ^iety appointed a com- 
mittee to investigate the phenomena, and the 
report (1871) admitted the genuineness of the 
phenomena, but did not seek to explain their 
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origin. In America the believers in spiritualism 
are now very numerous, and have many news- 
papers, magazines, and books to explain and 
enforce their belief. Notwithstanding this testi- 
mony, spiritualism has been greatly discredited 
in England by the fact that nearly all public 
mediums have been convicted of fraud. The 
popular belief seems to be that the phenomena 
of spiritualism are the result either of self- 
delusion on the part of believers, unconscious 
deception on the part of the medium, or clever 
conjuring. 

The more recent investigations of the Psychical 
Society, however, seem to show that there are 
forces connected with hypnotism and its kindred 
phenomena which may explain the occult occur- 
rences of spiritualism by natural, though hitherto 
little known, laws. The interest in spiritualism 
was greatly revived during the European War. 
Apart from scientific curiosity and a love 
of the marvellous, the assurance of life after 
death was a consolation to the thousands who 
were mourning over their lost ones. It also at- 
tracted many people who were anxious to obtain 
advice and information about mundane matters 
through mediums. One of the most famous 
believers in the supernatural character of psych- 
ical phenomena in recent years is Sir Oliver 
Lodge, who in 1916 published a work entitled 
Raymondf or Life and Death . — Bibliography: 
A. R. Wallace, Miracles of Modem Spirittialism; 
F. Podmore, Aspects of Psychical Research^ F. 
W. H. Myers, Human Personality and its Sur» 
vival of Bodily Death; J. H. Hyslop, Psychical 
Research and Survived. 

Spirit Worship. See Animism. 

Spirogyra, a genus of freshwater Green Algae, 
group Conjugatae. The cylindrical cells that make 
up the unbranched filaments are relatively large, 
and are excellent objects for the microscopic 
study of the living cell. The most conspicuous 
feature is the bright-green, spirally twisted chloro- 
plast (one to several in each cell), to which the 
genus owes its name. Several species are abun- 
dant in ponds and ditches in Britain. 

Spir^ula, a genus of cuttle-fishes or cepha- 
lopoda, including only one species, and so named 
from their very delicate shell being rolled into a 
spiral form. The shells are very numerous on 
the shores of New Zealand, but the animal 
forming them is extremely rare, being seldom 
found except in a fragmentary state. 

Spit'alilelds, a district of East London, in 
the metropolitan borough of Stepney. The 
manufacture of silk was introduced here by 
French Protestant refugees after the revocation 
of the Edict of Nantes (1685). The Spitalfields 
market for vegetables and fruit dates from the 
times of Charles II. The parish is named from 
the hospital of St. Mary, founded in 1197. 


Spitsber'gen, a group of six large and several 
small islands in the Arctic Ocean; area, about 
25,000 sq. miles. The largest are: West Spits- 
bergen (Mainland), Barents Land, Hope Island, 
King Karl’s Land, Bear Island, Edge Island, 
Prince Charles Foreland, and North-East Land. 
The climate is severe, and vegetation is confined 
to narrow limits. For four months in winter the 
sun is below the horizon, and for an equal period 
in summer always above it. The larger animals 
are foxes, bears, and reindeer, while sea-fowl are 
numerous. Coal of Devonian and Carboniferous 
age is found in Bear Island, and has been mined 
since 1915. The group was discovered in 1553 
by Willoughby, the English navigator, and was 
again visited in 1596 by the Dutch navigator 
Barents. Among later explorers are Leigh Smith, 
Nordenskjold, Sir Martin Conway, and Professor 
Gregory. The islands have been used as a base 
for polar expeditions. In 1920 (treaty signed 
9th Feb.) Spitsbergen was placed under Nor- 
wegian sovereignty. 

Spleen, in man, the chief of the ductless or 
blood glands, the action of which is supposed 
to affect the quality of the blood. This gland, 
which in man is situated in the belly to the 
left side of the stomach, is an elongated, flattened 
structure about 5 inches in length, 3 inches 
broad, and 7 oz. in weight. Its supply of blood 
is received directly from the aorta by means of 
the splenic artery^ and, after passing through 
the organ, is carried off by the splenic vein 
which joins the portal vein. It is composed 
of a fibrous tissue divided into an irregular net- 
work of spaces which contain the spleen pulp. 
This pulp consists of masses of round white 
corpuscles, some larger and some smaller, which 
are called the Malpighian bodies of the spleen. 
Through each one of these cellular masses there 
passes a branch from the splenic artery, and in 
this way the blood filters through the pulp as 
though it were a sponge, and is then collected 
by the veins. The function of the spleen is not 
clearly known, but it is supposed that the 
active cells of the pulp either remove old red 
cells from, or add new white cells to, the blood 
current in its passage through the organ. 

Spleenwort, the common name of various 
British ferns of the genus Asplenium. They 
grow upon rocks and old walls. 

Spohr, Ludwig, German violinist-composer, 
bom 1784, died 1859. At an early age he com- 
posed some violin duets and short pieces, and, 
when fourteen years old, the Duke of Burgundy 
became his patron, and sent him on a long tour 
with Franz Eck, who acted as his companion 
and tutor. Spohr returned to Brunswick (1803), 
where he was greatly influenced by the playing 
of Rode, and after a successful tour of the 
German cities, his fame now being firmly estab- 
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lished, he became (1805) leader of the band to 
the Duke of Gotha. In this position he was 
enabled to travel extensively, conducting at 
Gotha, Vienna, and Cassel, and, at intervals, 
touring Europe, His compositions include 
operas, oratorios, a large amount of chamber- 
music, symphonies, and other orchestral music, 
violin concertos, and duets as well as songs and 
part-songs, amounting altogether to over 200 
works. These are all markedly individual, but, 
as the individuality itself was not of the strongest 
type, his place as a composer is not among the 
greatest. He is best known by his violin con- 
certos and by his book. Violin School. As a 
critic his record is remarkable, since he con- 
demned, with great emphasis, some of the finest 
works of Beethoven, and yet was one of the 
first to recognize the genius of Wagner. 

Spokane, a city of Washington, United States, 
the county seat of Spokane county, at the 
double falls of Spokane River, which provide 
hydro-electric power; served by the Northern 
Pacific, Great Northern, Union Pacific, and 
other railways. It is a supply-point for the 
Oregon, north-central Idaho, and East Wash- 
ington mining regions, and is the transport 
centre of a rich agricultural country. There 
are foundries, machine-shops, saw- and lumber- 
mills, and flour-mills. Pop. 104,000, 

Spole'to (ancient Spoletium), an ancient 
town of Italy, in the province of Perugia. Several 
of the churches occupy the sites of Roman 
temples. Spoleto was colonized by the Romans 
in 241 B.c. In 574 it became the capital of the 
Lombard Duchy of Spoleto, and from 1220 to 
1860 it was a Papal possession. Pop. 10,000. 

Sponge, the name commonly given to the 
animals of the class Porifera, a class of organisms 
representing a distinct morphological type, inter- 
mediate between the Protozoa and the Coelen- 
terata. The typical members are composed of 
two elements, an internal supporting framework 
or skeleton, and a soft gelatinous investing sub- 
stance called sarcode, or ‘ flesh ’. The framework 
consists of horny, reticulated, elastic fibres, 
which interlace in every direction, strengthened 
by calcareous, or, more generally, by siliceous 
spicula. This framework is the sponge of com- 
merce. The sponge-flesh investing this frame- 
work is composed of an aggregation of organ- 
less, protoplasmic, and amoebiform bodies, some 
cihated and others capable of emitting pseudo- 
podia. A constant circulation of water goes on 
in the living sponge, and by this circulation the 
animal is nourished. Reproduction takes place 
both by gemmation and true ova. Sponges have 
been classified into three groups: (a) Myxo- 
spongise, few in number, in which no skeleton 
of any kind exists; (6) Calcispongiae, or limy 
sponges, which have no horny skeleton, but 


are composed of limy spicules; (c) Fibrospongiae, 
or those in which a fibrous skeleton exists, 
strengthened usually by flinty spicules. The 
name glass-sponges is given to certain sponges 
having a highly ornamental glass-like appear- 
ance. Venus’s flower-basket and the glass-rope 
zoophytes are examples. In common usage the 
term sponge is employed to designate the fibrous 
framework of sponges as sold in our shops. This 
framework is soft, light, and porous, easily im- 
bibing fluids, and as readily giving them out 
again upon compression. Sponges are usually 
prepared before they come into the market, by 
being beaten and soaked in dilute muriatic acid. 



Diagrammatic Enlarged Vertical Section ot a 
Simple Sponge 


cc, External body-layet m. Middle body-layer, with 
spicLiles. 5, en, Internal body-layer, made up of flagellated 
cells and extending into the canals (w), which pierce the 
side-wall of the b^y, opening into the central cavity, g, 
that also communicates with the exterior by a large aperture, 
a. The arrows indicate the course taken by the currents 
of water which traverse the body. 

with a view to bleaching them and dissolving 
any adherent carbonate of lime. The kinds 
most fit for use are found in the seas of warm 
climates. Two species are chiefly brought from 
the Levant, and a coarse one from the West 
Indies and the coast of Florida. Sponges have 
been artificially cultivated in the Adriatic and 
in Florida by means of planting cuttings in 
suitable waters. 

Sponsor (Lat. spondere, to promise), one who 
is surety for an infant at baptism, a godfather or 
godmother. Until the ninth century the actual 
parents were allowed to become sponsors, but 
this was prohibited by the Council of Mainz (813), 
and the prohibition still continues in the Roman 
Catholic Church. The Roman and Greek Catholic 
Churches consider the relation of the sponsor to 
the godchild a kind of adoption, and therefore 
forbid marriage between them. 

Spontaneity, the initiation of movements, 
&c., in living organisms without direct reference 




SPOONBILL 


SPOROZOA 


330 


to any external stimulus. Such movements are 
prompted simply by the discharge of energy 
from the nervous system as the result of iniemal 
stimuli. 

Spoonbill, the popular name of the birds of 
the genus Platalea belonging to the ibis family 
(Ibididac), order Ciconiiformes, from the shape 
of the bill, which is somewhat like a spoon, being 
curiously widened out at the tip. They live in 
societies in wooded marshes, generally not far 
from the mouths of rivers, and on the sea-shore. 
The white spoon-bill (P. hucorodia) inhabits 
Europe generally, being rare, however, in Eng- 
land, although common in Holland in summer. 



Spoonbill {Platalea leucorodia) 


As winter approaches it migrates to the salt 
marshes on the Mediterranean coasts. The colour 
is pure white, the breast being yellow, with a 
naked patch of skin on the throat; the legs are 
black, and the bill, which is about 8 inches in 
length, is black, and yellow at the tip. Other 
species are native to Africa, Eastern Asia, and 
the Australian region. The allied roseate spoon- 
bill {Ajaja rosea) is an American species, with 
the plumage of a fine rose colour. — The name of 
spoonbill is also given to a kind of sturgeon 
(Polyddon folium) found in the Ohio, Mississippi, 
&c. See PaMU’-flsh. 

Spoon-worm, a name for various marine 
animals of the phylum Gephyrea, in particular 
Thalassema neptUni, so called on accoimt of the 
spoon-like appendage to the proboscis. This 
species is found on the coast of England, and 
much used as a bait by fishermen. All the 
species, of this genus are remarkable for the 
wonderful power of contraction and expansion 
possessed by the skin, and the extraordinazy 
manner in which they can alter their shape. Allied 
spoon-worms belong to the genus Sipunciilus. 


Spor'ades, the general name for a group of 
small islands in the Grecian Archipelago, lying 
to the east of the Cyclades. The principal are 
Scio or Chios, Samos, Cos, Rhodes, Lesbos, and 
Patmos. The name Sporades is derived from the 
Gr. speirein, to sow, indicating the scattered 
position of the islands. The Sporades belonged 
to Turkey, but during the Turko-Italian War 
Greece seized twelve of the Sporades, and occu- 
pied the remainder during the Balkan War. By 
the Treaty of Sevres they were allotted to Greece. 

Sporan^gium, in botany, a propagative organ 
producing spores internally, seen typically in 
ferns or in Mucor. 

Spores, applied in zoology to hard-coated 
reproductive cells produced in some of the lowest 
animals, especially the Protozoa, which, together 
with plant spores, may be borne in immense 
numbers by the atmosphere. 

Spores, in botany, a general term used for all 
reproductive cells other than gametes (q.v.). In 
AJgae the principal forms are the motile zoo- 
spores serving for asexual propagation, and the 
zygospores and oospores formed by sexual fusion. 
The spore-forms of Fungi are very diverse. In 
Cormophytes the term is applied specifically to 
the reproductive cells of the sporophyte genera- 
tion; in homosporous plants, such as ferns, these 
are all of one kind, but in heterosporous types, 
such as Selaginella or the seed-plants, there are 
distinct microspores and megaspores. 

Sporogonium, in botany, the spore-producing 
structure in Bryophytes (Mosses and Liverworts), 
consisting typically of a spore-case proper or 
capsule and a stalk or seta. 

Sporophyte, the asexual or neutral phase in 
plants which have alternating generations; it is 
the dominant and conspicuous phase in Pterido- 
phytes and seed-plants. Opposed to gametophyte 
(q.v.). See GenerationSy Alternation of, 

Sporozoa, parasitic protozoa which reproduce 
themselves by spore-formation. They are found 
as parasites in practically all the great groups 
of animals. In the young state they live within 
the cells of the host, and in some forms remain 
there throughout life. They cannot assimilate 
any but liquid nourishment. They vary greatly 
in size, from extreme smallness up 
The Sporozoa have been divided into the sub- 
groups Gregarinida, Coccidiidea, Hasmosporidia, 
Myxosporidia, and Sarcosporidia. The Gregari- 
nida are found in the alimentary canal of most 
animals. As many as a dozen of them may be 
joined together. The Coccidiidea mainly infest 
epithelial cells, and the Hsomosporidia the blood 
corpuscles. Myxosporidia are parasitic in worms, 
arthropods, polyzoa, and vertebrates. Glugea 
hombydsy which causes the disease pibHne (q.v.) 
in silk-worms, belongs to this group. Sarco- 
sporidia live in the striped muscular fibres of 
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certain vertebrates. They have been called 
Mischer’s tubes, and the spores are known as 
Rainey^s corpuscles. 

Sports, The Book of, a popular name for the 
proclamation issued in 1618 by James I, and 
ordered to be read in all churches, wherein it 
was declared that dancing, archery, May-games, 
morrice-dances, leaping, vaulting, and other such 
games were lawful on Sunday after divine ser- 
vice, but prohibiting bear-baiting.- bull-baiting, 
bowling, and interludes. The order to read this 
declaration was largely disregarded, but in the 
reign of Charles I it was republished (1633) and 
enforced with severity. This created great outcry 
and opposition, and in 1644 the Long Parliament 
ordered all copies of it to be collected and publicly 
burned. 

Spotiswood, or Spotswood, John, Arch- 
bishop of St. Andrews, born 1565, died 1639. 
He was educated at the University of Glasgow. 
As a favourite with King James he was selected 
to go with the king to England (1603), but, the 
vacancy having unexpectedly occurred, he was 
appointed Archbishop of Glasgow; afterwards 
(1615) he was translated to the archbishopric of 
St. Andrews, and became Primate of Scotland; 
while in 1633 he crowned Charles I at Holyrood, 
and two years thereafter was made Chancellor 
of Scotland. By his harsh prosecution of Lord 
Balmerino for sedition, and by other measures, 
he became unpopular, and for his endeavours to 
force the liturgy and book of canons into Scot- 
land he was deposed by an Assembly held at 
Glasgow in 1638. 

Spotted Fever is one of the names given to 
cerebro-spinal fever (q.v.). 

Spottiswoode, William, mathematician and 
physicist, born in London 1825, died 1883. He 
was educated at Balliol College, Oxford. In 
1845 he took a first class in mathematics, and in 
the following year became manager of the print- 
ing establishment of Eyre and Spottiswoode, of 
which his father was a partner. He contributed 
many mathematical papers to the Philosophical 
Transactions, and was the author of a very useful 
pioneer treatise on determinants. He was presi- 
dent of the Mathematical Society (1871), of the 
British Association (1878), and of the Royal 
Society from 1879 till his death. 

Spout -shell, a name sometimes given to the 
pelican’s foot ( Aporrhais pes-pclicani), a British 
sea-snail: so called from the manner in which 
the aperture of the shell is lengthened into a kind 
of spout in front. Also a name for several mol- 
luscs that squirt out water, especially the bivalve 
razor-shells (Solen). 

Sprain, the violent straining or twisting of 
the ligaments and tendons which form the soft 
parts surrounding a joint. The ordinary con- 
sequence of a sprain is to produce some degree 


of swelling and inflammation in the injured part. 
The best treatment is to give the limb perfect 
rest, by means of splints or otherwise, and to 
foment the part for an hour or two with vrarm 
water. 

Sprat, a small fish of the herring family, 
Clupea sprattus. At one time the sprat was 
thought to be the young of the herring, pilchard, 
or shad; but it can be easily distinguished from 
the young of any of these fishes by means of 
the sharply notched edge of the abdomen, the 
ventral fins beginning beneath the first ray of 
the dorsal fin, and by the want of axillary scales 
to the ventral fins. It is found in the North 
Atlantic and Mediterranean, and on many parts 
of the British coasts. It is generally considered 
as a delicious, well-flavoured, and wholesome 
fish. It is also known by the name of garvie, or 
garvie herring. 

Spraying, in agriculture, a term applied 
either to the distribution of liquids, in the 
form of finely divided sprays, over fruit-trees 
and farm and garden crops to prevent or destroy 
injurious insects and Fungi; or to the dusting of 
powder for a similar purpose. A solution of 
copper sulphate is used to destroy charlock, and 
the Bordeaux mixture (or its equivalent) to pre- 
vent potato disease. — Cf. article in Standard 
Cyclopedia of Agriculture. 

Spree (spra), a river of North Germany, rises 
in the east of Saxony, enters the Prussian pro- 
vince of Brandenburg, passes the towns of 
Spremberg, Kottbus, Liibben, &c., traverses 
Berlin, and a little below Charlottenburg joins 
the Havel at Spandau, after a course of about 
220 miles. The Friedrich Wilhelm Canal con- 
nects it with the Oder a short distance above 
Frankfurt. 

Spring, one of the four seasons of the year. 
For the northern hemisphere what is called the 
astronomical season of spring commences when 
the sun enters Aries, or about the 21st of March, 
and ends at the time of the summer solstice, or 
about the 21st of June, In common language, 
and for meteorological purposes, spring is re- 
garded as consisting of the months March, 
April, and May. In the southern hemisphere 
the astronomical spring begins 28rd September, 
and ends 22nd December. 

Spring, an outflow of water from the earth. 
Springs may result from a variety of causes, 
chief among which is the percolation of rain- 
water through a pervious rock intercalated with 
impervious material until it reaches a plane of 
faulting, and is enabled, through the pressure of 
the water behind, to reach the surface. Where 
mineral matter, &c., has been taken up, mineral 
springs are formed. Hot springs are closely 
associated with vulcanicity. See Geyser. 

Spring, in engineering, elastic material so 
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shaped that its compression and the recovery 
to its unstressed form may be made available 
for practical use. Although any material with 
elastic properties may be used for the purpose, 
those in most common use are made of steel. 
The properties of the simple helical or spiral 
spring are so well established that they are use- 
fully employed in weighing. In some types of 
indicators (q.v.) double spiral springs are used 
to prevent the bulging and the consequent ex- 
cessive friction against the cylinder wall which 
might otherwise be produced. In clocks and 
watches, the tendency of a metallic coil to un- 
wind is used to provide the motive power. A 
t3q)e made up of a number of arched steel strips 
held together by buckles is in extensive use in 
the springing of railway carriages and wagons, 
and for all types of road vehicles. 

With the use of the same rod for their con- 
struction a spring of small diameter will safely 
stand higher stresses than one of larger diameter, 
but this does not hold down to extremely small 
sizes, as the rod would be injured in coiling and 
the steel weakened. 

Spring-bok, or Spring-boc (Antidorcas eu- 
chdre), a species of antelope nearly allied to the 



gazelle, found in vast herds in South Africa, and 
used as food by the colonists. It is a very beau- 
tiful animal, of graceful form and fine colours — 
fulvous brown on the tipper parts, pure white 


beneath, with a broad band of deep vinous red 
where the colours meet on the flanks. It is 
larger than the roebuck, and its neck and limbs 
much longer and more delicate. The horns curve 
in a lyre-shape, and are small in the female. It 
receives its name from its singular habit of 
leaping perpendicularly to the height of several 
feet. 

Springfield, the name of four cities of the 
United States. (1) A city of Massachusetts, the 
county seat of Hampden county, on Connecticut 
River. Slaughtering and meat-packing, paper 
goods, automobiles, fire-arms (in the Federal 
arsenal and the Smith & Wesson factory), 
founding, and machine-shop products are im- 
portant manufactures. Pop. 129,700. (2) A 

city of Ohio, the county seat of Clark county, 
on the east fork of Mad River. It is an agri- 
cultural centre, and has flour-mills and manu- 
factures of implements. Pop. 61,000. (tS) A 
city of Illinois, the county seat of Sangamon 
county, on Sangamon River. It is the centre 
of an agricultural region, and has a coal-shipping 
industry. Manufactures include: watches, auto- 
mobiles, leather goods, engineering products, and 
flour. There are large railway repair-shops. Pop. 
59,200. (4) A city of Missouri, the county seat 
of Greene county, in the Ozark Mountains. 
Flour, carriages, and wagons are made. There 
are railway repair-shops. Pop. 40,000. 

Spring -tails, a family of wingless insects 
belonging to the order Aptera, sub-order Col- 
lembola, and distinguished by the possession of 
an elastic forked caudal appendage which is 
folded under the body when at rest. By the 
sudden extension of these ‘ tails ’ they are 
enabled to make considerable leaps. 

Spruce, the name given to several species 
of trees of the genera Picea and Tsuga. The 
Norway spruce is P. excelsa, which yields the 
valuable timber commonly known as white or 
Christiania deal. It is a native of great part of 
Northern Europe, and is a tree of conical habit 
of growth, reaching sometimes the height of 
150 feet. The white spruce is P. alba, the black 
spruce-fir is P. nigra, both natives of North 
America. The latter attains the height of 70 or 
80 feet, with a diameter of from 15 to 20 inches. 
Its timber is of great value on account of its 
strength, lightness, and elasticity, and is often 
employed for the yards of ships and the sides 
of ladders. From the young shoots is extracted 
the essence of spruce, a decoction used in making 
spruce beey. The hemlock spruce is the Tsuga 
canadensis, a noble species, rising to the height 
of 70 or 80 feet, and measuring from 2 to 0 feet 
in diameter. It grows abundantly over great 
part of Canada and part of the United States. 
The wood is employed for laths, fences, coarse 
indoor work, &c. The bark is exceedingly valu- 
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able for tanning. Douglas's spruce or fir, the 
Pseudotsuga Douglasii of North-Western America, 
reaches a height of 100 to 180 feet in its native 
forests, and has been introduced into Britain as 
an ornamental tree. It is the most important 
timber tree in the western United States, where 
it is often called red fir, or Oregon pine. 

Spun-yam, a small line or cord, formed of 
two, three, or more rope-yams twisted together. 
The yarns are usually drawn out of the strands 
of old cables, and knotted together. Spun-yam 
is used for various purposes, as serving ropes, 
weaving mats, &c. The name is also used for 
any kind of yarn in which in the last stage of 
manufacture a spinning-machine has been em- 
ployed. Spun-yarn is thus distinct from rove- 
yarn and the like. 

Spurge, the common name of the different 
species of British plants of the genus Euphorbia. 



They abound with an acrid, milky juice. The 
caper-spurge is the E. LeUhyris, the oil of the 
seeds of which is a substitute for croton-oil; the 
cypress spurge is the E, Cypatissias, a virulent 
poison; the petty spurge is the E, PepluSy once 
used as a powerful purgative. See Euphor^ 
biacece, 

Spurgeon (spur'jn), Charles Haddon, British 
preacher, born 1834, died 1892. He accepted 
the pastorate of a small Baptist congregation 
at Waterbeach when he was only eighteen; 
removed from thence in 18.'53 to a chapel in 
New Park Street, Southwark, which, becoming 
too small for his audience, required him to 
ongage the Surrey Music Hall, and ultimately 
to build, in 1861, the Metropolitan Tabernacle. 
For over thirty years he was the most popular 
preacher in Britain, and preached regularly to 
congregations of many thousands. His sermons 
were taken down in shorthand, and distributed 
in pamphlet form in enormous editions. Besides 
his ordinary ministrations, and the publication 


of a weekly sermon, he founded the Pastors* 
College, the Stockwell Orphanage, the Colportage 
Association, a Book Fund, Supplementary Pas- 
tors* Aid Fund, almshouses, schools, &c. In 
1887 he severed his connection with the Baptist 
Union as a protest against what he called ‘ the 
down grade ’ tendency of the Church, especially 
in its attitude towards the Bible. His publica- 
tions include: The Saint and his Saviour ^ Feathers 
for Arr&wSf The Metropolitan Tabernacle, Farm 
Sermons, and Salt Cellars, — ^Bibliography: J. J. 
Ellis, Charles Haddon Spurgeon; W. Y. Fullerton, 
C. II, Spurgeon: a Biography, 

Spurrey, the common name for Spergula, a 
genus of plants, nat. ord. Caryophyllaceae. The 
species are found in fields and cultivated ground, 
especially on sandy soils, all over the world. 
They have slender stems, very narrow often 
whorled leaves, and small white fine-petalled 
flowers. S, arvensis (corn-spurrey or yarr) is a 
well-known plant, growing in corn-fields. In 
some parts of Europe it is sown as fodder. 
Cattle and sheep are fond of it; hens also eat 
it, and are said to lay a greater number of eggs 
in consequence. 

Spur- royal, a gold coin, first struck in the 
reign of Edward IV. In the reign of James I 
its value was 15^. It was so named from having 
on the reverse a sun with four cardinal rays, 
not unlike the rowel of a spur, issuing from it. 

Spur- wing, the English name for plover-like 
birds of the family Parridse, having the wing 
armed with a bony spur. The South American 
forms {Parra jacana, &c.) are known as jaeanas, 
while others are native to Africa, Southern Asia, 
the East Indies, and Australia. The name is 
also given to the species of geese of the genus 
Plectroptdrus. They are natives of Africa, and 
have two strong spurs on the shoulder of the 
wing. 

Spy. See Espionage, 

Squadron, the principal subdivision of a 
regiment of cavalry. Each regiment is composed 
of H.Q. Wing and three squadrons. A squadron 
consists of Squadron H.Q., three sabre troops, 
and one Hotchkiss-gun troop. With each squad- 
ron there are 6 officers and 146 other ranks. 
Of the officers a major and a captain serv^e with 
Squadron H.Q., and one subaltern with each 
troop. The term is applied also to a division of 
a fleet, being a detachment of ships of war em- 
ployed on a particular service or station, and 
under the command of a commodore or junior 
flag-officer. 

Squama'ta, the division of reptiles comprising 
the Ophidia (snakes) and Lacertilia (lizards), in 
which the integument develops horny scales, 
but there are no dermal ossifications. 

Squamipen'nes, a family of acanthoptery- 
gious (teleostean) fishes, so named on account 
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of their fins being covered with scales, not only 
on the parts which have soft rays, but frequently 
also on those that have spinous ones. They are 
chiefly small fishes, abundant in the seas of hot 
climates, and of the most beautiful colours. They 
frequent rocky shores, and their flesh is, generally 
speaking, very wholesome and palatable. Called 
also Chastodontidod. 

Squares, Method of Least. When several 
observations or sets of observations are made to 
determine the magnitude of a quantity, such 
as a length, an angle, or an interval of time, it 
is usually found that the results do not agree 
exactly, even after all the corrections due to 
known sources of error have been made, includ- 
ing the ‘ personal errors * of the observer. The 
question arises of what is the most probable 
value of the quantity to be determined (see 
Errors of Observation). The simplest case is when 
the quantity is directly measured a number of 
times by the same method, or by methods likely 
to give results equally close to the true value, 
in which case the arithmetic mean of the ob- 
served values may be taken as the most prob- 
able value. It is easy to show that the sum of 
the squares of the differences between the 
observed values and this mean value is less than 
it would be if any other mean value were taken. 
Thus if ajj, aig, , . , are the observed values, 
we get the most probable value x by applying 
the rule that (x^ — a?)* -f (a?a — a)* + . . . + 
(a?,* — a?)® should be a minimum. It was shown 
by Gauss that the same rule can be applied to 
more complex cases of combinations of observa- 
tions. He established the rule by reasoning based 
on his Law of Error (see Probability)^ and 
developed arithmetical methods for applying the 
rule in various cases. A very common case is 
when a number of sets of direct observations of 
the same quantity are made, each set having a 
different value for h, its precision (see Proba- 
bility). The result of applying the rule in this 
case is that a different weight (proportional to 
h*) must be attached to the mean of each set, 
so that if Ziy Zj, . . . Zn these means, the final 
mean will be ^ 2*^2 “1“ • • • "i" h^^ZJ^) -f- 

(hj* -j- . -f Another more compli- 

cated case is where the values of two or more 
quantities have to be deduced from a number of 
observations of quantities related to them. Here 
each observation will give rise to an equation 
involving the unknown quantities to be deter- 
mined, and the number of such equations will 
usually far exceed the number of unknowns. 
The method of applying the rule of least squares 
to such cases, and of calculating the probable 
error of the result, is described in treatises on 
the method of least squares. — Cf. M. Merriman, 
Elements of the Method of Least Squares* 

Squaring the Circle. The problem of finding 


a square equal in area to a given circle, or the 
essentially equivalent problem of finding a 
straight line equal in length to a given circum- 
ference, has attracted attention from very early 
times. If the ratio of circumference to diameter 
is denoted, as it has been since the days of Euler, 
by the symbol tt, then circumference — 2Tcr, 
and area = 7ur®. The roughest measurement 
shows that tc is about 3, and even at the present 
day the idea that it is exactly 3 is not uncommon. 
Archimedes proved that it lies between 3 1 and 
3iy, a notable result which was not improved on 
for centuries. The value 355/113 was given in 
1527 by Adrian of Metz. It is correct to 7 sig- 
nificant figures, but Adrian’s proof was inade- 
quate. The advance in methods of computation, 
and especially the introduction of infinite series, 
made it possible from about the time of Newton 
to exury the calculation to any length that might 
be desired. The simplest formula for tc is given 
by Gregory’s series (see Function), viz. tc = 
4(1 — J + l — the number of terms being 
infinite; but many far more convenient series are 
available. By one of these the value was calcu- 
lated by W. Shanks in 1873 to 707 decimal places. 
To 20 places, tc = 3*14159265358979323846. 

Circle-squarers have usually looked at the prob- 
lem from the graphical or geometrical rather 
than from the arithmetical point of view. The 
problem which they have set themselves is to 
find a right line equal to a given circumference, 
restricting themselves to the methods of Euclid, 
and debarring all instruments except ruler and 
compasses. It is only quite recently that it has 
been completely shown that this problem has 
no solution. It had been proved by J. H. Lam- 
bert in 1761 that tc is irrational (see Number), 
but this is not enough. In order that it may be 
possible to draw a line representing tc by Euclid’s 
methods, it is necessary and sufficient that tc 
be capable of representation by some combination 
of square roots of whole numbers. This would 
imply that tc is a root of a rational integral equa- 
tion of even degree, with rational coefficients; and 
it has been proved by F. Lindemann and others, 
following a method due to Hermite, that this 
cannot be the case. — Cf. A. de Morgan, Budget of 
Paradosces. 

Squash, a plant of the genus Cucurbits (C. 
Melopepo) and its fruit, cultivated in America 
as an article of food. The name is also given to 
other species. See Gourd, 

Squaw-root, a singular scaly plant (Cono- 
pholis americana, nat. ord. Orobancheae), a native 
of America, found growing in clusters among 
fallen leaves in oak woods. 

Squeteague (skwe-tSg'), an American fiih, the 
Otolithus reg&lis of Cuvier, very common in the 
waters of Long Island Sound and adjacent bays, 
where it is captured in large quantities for the 
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table. It produces a dull sound like that of a 
drum. 

Squid, a popular name of certain cuttle-fishes 
belonging to the dibranchiate group of the class 
Cephalopoda, and included in several genera, of 
which the most familiar is that of the calamaries 
(Loligo). See Calamary, 

Squill, a plant of the genus Scilla, nat. ord. 
Liliaceae, nearly allied to the hyacinths, onions, 
&c. Two species are indigenous to Britain — S, 
vemay very abundant on the cliffs of Cornwall, 
and frequent also in the Orkney and Shetland 
Isles, and S, autumndlis, which grows also in 
Cornwall and in other parts of England, not being 
confined to the sea-shore. The term squill is more 
particularly applied to the Scilla maritima (Ur^ 
ginea Scilla), officinal squill or sea-onion, which 
has a large acrid bulbous root like an onion. It 
is a native of the sandy shores of the Mediter- 
ranean. The bulb has been known as a medicine 
from the earliest ages, and is still used as a diuretic 
and expectorant. In large doses it causes vomit- 
ing and purging, and may even prove fatally 
poisonous. 

Squilla, a genus of crustaceans, order Stoma- 
topoda, the type of the family Squillidse, having 
the body long and semi-cylindric, somewhat 
resembling that of a lobster. The shell consists 
of a single shield of an elongated quadrilateral 
form, covering the head, the antennaj and eyes 
excepted, which are placed on a common anterior 
articulation. The best known of the numerous 
species is the locust shrimp, mantis-crab, or 
mantis-shrimp {S. mantis) of the Mediterranean. 

Squinch, or Sconce, in architecture, a small 
pendentive arch (or several combined) formed 


Squinch, Salisbury Cathedral, A.D. 1300 

across an angle, as in a square tower to support 
the side of a superimposed octagon. 

Squint, in architecture, an oblique opening 
passing through the walls of many old churches, 
usually constructed for the purpose of enabling 
a person in the transepts or aisles to see the 
elevation of the host at the high altar. Generally 
they are not above 1 yard high and 2 feet wide, 
but sometimes they form narrow arches 10 or 


12 feet in height, as at Minster-Lovell, Oxford- 
shire. The name hagioscope is sometimes applied 
to them. 

Squinting, or Strabismus, a defect of the 
eyes owing to which they cannot both be brought 
to bear upon the same object at once. It is 
usually due to one of the lateral muscles of the 
eye having a longer pull than the other. It may 
also arise from paralysis of one muscle caused by 
a blow. There are several kinds of squint, the 
two chief being inward or convergent and out- 
ward or divergent, the axes of the eyes in the 
one case tending to meet, in the other to separate. 
For persons so affected, and especially children, 
it is well not to look too long at small objects or 
read in ill-lighted rooms, and glasses to correct 
the sight should be obtained. It is also a good 
thing to have the sound eye (when there is but 
one squinting eye) bandaged up for a short time 
each day. When these measures fail the muscle 
can be lengthened by means of a simple surgical 
operation. 

Squirrel, a small rodent mammal of the 



Squirrels. Common British Squirrel (JSdUrus vulg^is) 
and Chipmunk {Tamias stnatus) 


family Sciurida?, the type of which is the genus 
Scifirus, or true squirrels. This family compre- 
hends three groups— the true squirrels (Scifirus), 
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the ground-squirrels (Tamias), and the flying- 
squirrels (Pter5mys and Sciuropt^rus). The 
true squirrels are distinguished by their strongly 
compressed inferior incisors and by their long 
bushy tail. They have four toes before and five 
behind. The thumb of the fore-foot is sometimes 
marked by a tubercle. They have in all four 
grinders, variously tuberculated, and a very 
small additional one above in front, which very 
soon falls. In colour they are usually of a rich 
ruddy brown on the upper parts, merging into 
reddish or greyish-white on the under parts of 
the body; but the fur varies with the season 
and climate, so that in winter it may be of a 
grey appearance. The head is large, and the 
eyes projecting and lively. Several species are 
enumerated, as the common squirrel, which 
inhabits Europe and the north of Asia; while 
the cat-squirrel, grey squirrel, black squirrel, 
red squirrel, and the great-tailed squirrel are 
American species. The common British squirrel 
(Sdurus vulgaris) and several other species are 
remarkably nimble, running up trees and leaping 
from branch to branch with surprising agility. 
They subsist on nuts, acorns, seeds, &c., of which 
they lay up a store for winter, some of them in 
hollow trees, others in the earth. Their nest, 
which consists of woody fibre, leaves, and moss, 
is usually situated in a fork of a tree, and the 
young, of which there are three or four, are 
born in June. When engaged in eating, they 
sit on their haunches with their tail thrown 
upwards on the back, grasp the eatables with 
their fore-paws, and gnaw with their powerful 
teeth. The fur of some of the American species 
is an article of commerce. See Ground-squirrel^ 
Flying-squirrel, 

Squirrel -monkey, a monkey of the genus 
Chrysothrix, inhabiting Brazil, resembling in 
general appearance and size the familiar squirrel. 
A well-known species is the C, sciurea^ which is 
coloured greyish-olive, the under surface being 
grey, the ears white, and the tail tipped with 
black. 

Squirting-cucumber, one of the popular 
names of the fruit of Echallium agreste, a plant 
of the gourd family inhabiting Europe, which, 
when nearly ripe, separates suddenly from the 
peduncle, at the same time ejecting its juices 
and seed. See Elaterium; Dispersal of Seeds, 

Srinagar, a city, the capital of the state of 
Kashmir, in the Western Himalaya, situated in 
the valley of Kashmir, on both banks of the 
Jhelum. It extends along the river for about 
2 miles. Srinagar has manufactures of shawls, 
paper, leather, fire-arms, otto of roses, &c. Pop. 
(1921), 141,631. 

Stability, a word used in a technical sense to 
denote a certain permanence in the state of a 
body or system (see Statics^ section on Stability 


STABILITY OF SHIPS 

of Equilibrium), One example of dynamic sta- 
bility is the motion of a top. If the top is spinning 
with its axis either vertical or sweeping out a 
right circular cone round the vertical, a slight 
impulse will cause the top to nod, but the axis 
will never move far from its position in the 
steady state. The nutation of the earth’s axis 
is another case in point. An outstanding instance 
of stability on a great scale is shown in the 
motions of the solar system, and one of the chief 
problems of dynamical astronomy is the deter- 
mination of the conditions for the stable motion 
of mutually attracting bodies. A thermodyna- 
mical condition for the stable equilibrium of any 
chemical or physical system is that the entropy 
(q.v.) should be a maximum subject to con- 
stancy of the energy. The great name in this 
part of the subject is that of J. Willard Gibbs 
(1839-1903), who for over thirty years was pro- 
fessor of mathematical physics in Yale Univer- 
sity, and in 1901 was awarded the Copley medal 
of the Royal Society. See Solution; Stability 
of Ships, 

Stability of Ships. The stability or insta- 
bility of a vessel floating in a position of equi- 
librium (see Hydrostatics) is determined by the 
position of the metacentre. Any small displace- 
ment of the floating body may be taken as 
compounded of (1) a vertical displacement, (2) 
a horizontal displacement, (3) a rotation about 
a vertical axis, (4) a rotation about an axis in 
the plane of flotation, passing through O, its 
geometrical centre of gravity; the plane of 
flotation of a body partially immersed in a 
liquid being defined to be the plane area bounde(f 
by the line where the surface of the body meets 
the surface of the liquid. The equilibrium for 
displacement of type (1) is stable; for that of 
types (2) and (3) neutral; for (4) it will be 
proved to be stable or unstable according as 
the metacentre, M, of the body is above or below 
G, its centre of gravity. 

The diagram is a vertical section of the floating 
body by a plane perpendicular to the axis of 
angular displacement, which passes through O, 
the body being slightly displaced. UV is the 
section of the plane of flotation for the equi- 
librium position, and B the centre of buoyancy, 
both supposed to be marked on the body, and 
U'V', B' the same in the displaced position. 
The vertical through B' and the line through B 
perpendicular to UV intersect in a point M, 
which is the metacentre. Since BM is vertical 
when the body is in the position of equilibrium, 
G must lie in it. Hence in the displaced position 
the forces on the body are equivalent to its 
weight, W, acting downwards at G, and an equal 
upward force W (the buoyancy) acting at B'. 
It is obvious that this ‘ couple ’ will tend to 
right the vessel if G is below M, but to make 
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it heel over farther if M is below G. Hence 
the condition for stability stated above. The 
position of M is determined by the equation 
BM X V = I, where V is the volume of the 
fluid displaced, and I is the ‘ second moment * 
of the ‘ plane of flotation about the axis of 
rotation* This construction holds good only if 
this axis is a ^ principal axis ' of the plane of 
flotation. If otherwise, the point B' will not 
be in the plane of this figure, and the vertical 
through B' will not intersect BG or BG pro- 
duced. Such a displacement can be resolved 
into two small rotations, one about each of the 
principal axes of the plane of flotation. Each 
of these component rotations will have its own 
metacentre. In the case of a vessel of ordinary 
symmetrical shape, symmetrically loaded, the 
principal axes are the axis of symmetry of the 



*' plane of flotation ’ and an axis at right angles 
to it, passing through O, one corresponding to 
rolling and the other to pitching displacements. 
The M for the latter is much higher than that 
for the former, hence practically only the former 
need be considered. GM is the metacentric 
height. The greater GM, the greater is the 
stability, also the greater is the rapidity of 
rolling. Hence, to avoid violent rolling, only 
a moderate metacentric height is preferred. 

Note that a body floating wholly submerged 
(e.g. a submarine) has no metacentre, the centre 
of buoyancy, B, being a fixed point in the 
body. 

Stachys (stakes), a genus of plants belonging 
to the nat. ord. Labiatae. The species are very 
numerous, and are widely distributed through 
the temperate regions of the globe. Four species 
are British, and are known under the name of 
woundivort, 

Stade, a town of Prussia, in the province of 
Hanover, on the Schwinge. The Stade dues, a 
toll charged on all cargoes shipped to Hamburg, 
were levied there until 1861. Pop. 11,078. 

Stadium (Gr. stadion, furlong, standard of 
length), in ancient Greece, a course set apart 
for foot-races and other athletic contests, espe- 
cially the course at Olympia, in Elis. The 
VoL. X. 


Olympian stadium was rectangular, but most 
stadia had one end semicircular. The length 
of the part marked off for the race was always 
600 feet, but the foot varied. The Olympian 
course had a length of about 631 English feet. 

Sta^l - Holstein, Anne Louise Germaine 
Necker, Baroness de, French writer. The only 
child of Necker, banker and Minister of Finance 
to Louis XVI, she was born in 1766, and died 
in 1817. In 1786 she married Baron de Stael- 
Holstein, Swedish Ambassador at the French 
court. The marriage was not very happy, and 
she lived for a time apart from her husband. In 
1788 she published her Leitres sur les Merits et le 
caraettre de J. J. Rousseau. At the outbreak of 
the Revolution (1789) she exercised considerable 
political power; but during the Reign of Terror 
she fled to Coppet (1792), her father’s estate in 
Switzerland. In 1793 she sought refuge in Eng- 
land, where she published Reflections on the Trial 
of the Queen and Reflections on the Peace. During 
the Directory Madame de Sta^l-Holstein returned 
to Paris, where she published the novels Delphine 
(1802) and Corinne (1807). These novels and 
De VAllemagne are her best-known works. The 
attempt to publish De VAllemagne in Paris led 
to her exile by Napoleon, with whom she had 
never been on friendly terms. — Bibliography: 
M. Norris, Life and Times of Madame de Stael; 
A. €. P. Haggard, Mme de Stael: he) Trials and 
Triumphs. 

Staff, in music. The method of classifying 
musical tones and arranging them in scales 
according to their pitch has been explained in 
the articles Acoustics; Octave; Pitch; Scale. The 
history of the arts of musical composition and 
performance has been discussed under Music. 
The present article deals with the link between 
the composer and the singer or player — ^the 
method of representing musical tones by notes 
on a written or printed page. (Only the staff 
notation is explained — see Tonic Sol-fa Nota-' 
tion.) 

Every sound employed in the art of music is 
represented by characters called notes on a staff 
— ^that is, five equidistant horizontal lines on or 
between which the notes are placed. A note 
represents a higher or a lower sound according 
as it is placed higher or lower on the staff. When 
any note is higher or lower in pitch than can be 
placed upon the staff, short lines called ledger^ 
lines are added above or below the staff to indi- 
cate the relation of the note to those on the staff. 
As, however, the multiplication of ledger-lines 
is liable to become embarrassing to the eye, 
musicians have endeavoured to overcome the 
difficulty by the use of more than one staff. 
The staves are the bass, mean, and the treble, 
but the second is now seldom used. The treble 
staff, which contains the upper notes, is dis- 
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tinguished by a character called a G or treble is wanted to raise G. We may proceed thus till 
^ we reach the scale of C sharp, with seven sharps, 

clef the bass by a character called the F which is, however, rarely used. This series of 

scales with sharps is obtained by taking the 
or bass clef ^ and the mean by a character dominant, first of the model scale, and then of 

the others in succession, as the key-note, and 
railed the C or mean clef JS The treble and sharpening the fourth of the original scales to 

make it the seventh of the new. Another series is 
bass clefs only are required for keyed instruments obtained by taking the subdominant of the model 
of the pianoforte kind, and when a staff is wanted scale as the key-note and lowering its seventh a 
for each hand they are joined by a brace, the semitone, making it the fourth of the new scale, or 
upper staff carrying the notes generally played scale of F. Taking the subdominant of the scale 
by the right hand and the lower those played (B) as the key-note, we require to flatten the E 
generally by the left, as follows: in addition to the B, and so on until we have 



It will be seen that the steps in every diatonic 
scale must correspond to those of the scale of 
C, in that the notes composing it stand in the 
same fixed ratio to the key-note of the scale. 
In selecting another key-note than C, however, 
it IS necessary to modify some of the natural 
notes by the insertion of what are called sharps 
and flats, in order to preserve the required rela- 
tion and sequence of the intervals (the tones and 
semitones in their due relative positions) and so 
produce the major musical progression. The 
sharp (j() placed before a note raises the pitch 
by a semitone, the flat (t?) lowers it by a semi- 
tone. A sharp or flat placed at the beginning 
of a staff affects every note upon the line which 
it dominates, unless the contrary be indicated 
by the sign of the natural (i[), which restores the 
note to which it is attached to its normal pitch. 
In the model diatonic scale given it has been 
pointed out that there is an interval of a tone 
between every note, except the 8rd and 4th (E 
and F) and 7th and 8th (B and C), when the 
interval consists of a semitone. Now if we wish 
to make G the key-note, it is clear that without 
some contrivance the notation of the sccde from 
G to its octave would throw one of the semitones 
out of its place — namely, that between E and F, 
which, instead of being, as it ought to be, be- 
tween the seventh and eighth, is between the 
sixth and seventh. It is obvious, then, that if we 
raise the F a semitone, we shall restore the interval 
of the semitone to a position similar to that which 
it held in the key of C. If D be taken as a key- 
note, we shall find it necessary to sharpen the C 
as well as the F in order to bring the semitones 
into their proper places. Still proceeding by 
fifths, and taking A as a key-note, a third sharp 


lowered all the tones in the scale a semitone. 

Besides the forms of the diatonic scale, which 
has an interval of two tones between the tonic 
and the third, and is called the major scale, there 
are minor scales of which the most important 
kind has an interval of a tone and semitone 
between its tonic and third, the seventh note 
being sharpened so as to form a leading note. 
In the ascending scale, too, the harsh interval 
of the second between this leading note and the 
one immediately below it is frequently avoided 
by sharpening the lower note. In the descending 
scale the sharps are removed, and the scale is iden- 
tical with the major, beginning at its sixth and 
descending an octave. See the example shown. 


Major Scale of C. 



Major and minor scales which, like those given 
in the example, have the same key signature 
are called relative. Thus the major scale of G 
has for its relative minor the scale of E minor; 
the major scale of D has for its relative minor 
the scale of B minor; and so on. Each minor 
scale is. also called the tonic minor to the major 
scale on the same key-note. The tonic minor 
scale to C major is C minor. One major scale 
is also said to be related to another when it is 
raised from its dominant or its subdominant; 
thus the scales of G and F are held to be nearly 
related to that of C. 
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There is still another kind of scale, called the 
chromatic (Gr. chrdma, colour), because, like 
colours in painting, it embellishes the diatonic by 
its semitones. It consists of thirteen notes, and 
usually ascends by sharps and descends by flats. 

Intervals in music (i.e. the distance from any 
one note to any other) are reckoned always up- 
wards and inclusively by the number of names 
of notes they contain, both limits to the interval 
being counted. Thus C to E is a third, both 
C and E being counted in the interval. They 
are known as major or normal when they are such 
as would be found in any major scale; as minor 
when the interval consists of a semitone less than 
the corresponding major interval; as augmented 
when consisting of a semitone more than major; 
as diminished when a semitone less than minor; 
and as simple or compound according as they 
fall within or exceed the compass of an octave. 

Hitherto notes have been referred to only as 
representatives of the various sounds with refer- 
ence to their pitch and distances from each other; 
but each note serves also to mark the relative 
duration of the sound it represents. The follow- 
ing are the names and forms of the notes com- 
monly in use, each in succession being half the 
duration of the note preceding it: 



The stems of the notes may be written upwards 
or downwards as convenient. In connection with 
these notes, other signs are used still further to 
indicate duration. A dot placed after a note 
lengthens it by one-half, two dots by three- 
fourths. Instead of the dot a note of its value 
may be written, and a curve, called a /ic, written 
over it and the preceding note. Sometimes three 
notes of equal value have to be played in the 
time of two, in which case the figure 8 with a 
curve thrown over it is written above or below 
the notes. Two triplets (as this group is called) 
may be joined, and the figure 6 surmounted by 
a curve written over them; they are then per- 
formed in the time of four notes of the same 
form. A sensible interval of time often occurs 
between the sounding of two notes; this is 
represented by characters called rests, each note 
having a corresponding rest. A dot may be 
added to a rest in the same manner as to a note, 
to indicate an addition of a half to its length. 
See the example just given, which shows the rests 
in connection with their corresponding notes. 


Every piece of music is divided into portions 
equal in time, called measures, which are sepa- 
rated from each other by vertical lines, called 
bars. The term bar is often loosely applied to 
the measure as well as to the line. The exact 
length of the measure is indicated by a sign 
at the beginning of the piece of music. In 
common time, indicated by a Q written after 
the clef, each measure contains a semibreve, 
or such notes and rests as make up together its 
value. Another form of common time, marked 
with a (jj contains two semibreves in the measure, 
or their equivalents in minims, crotchets, &c. 
Another method of indicating time (or rather 
more correctly, rhythm) is by figures, in the 
form of a fraction. The figures of the denomi- 
nator are either 2, 4, 8, or 16, which (the semi- 
breve being considered the unit) stand for 
minims, crotchets, quavers, and semiquavers 
respectively; and the numerator shows the 
number of these fractional parts of a semibreve 
in the measure. Besides common time, which 
may be indicated in two ways, there is triple 
time, in which a measure is made up of three 
minims, crotchets, or quavers, which can only 
be marked by figures; these are J, or 
When two or four measures of triple time arc 
united in one measure, the music is said to be 
written in compound common time, and is 
indicated by the fractions J and rarer examples 
of compound time signatures are |, f , &c. 

The object of the division of musical passages 
into measures is to indicate their rhythm. Notes, 
like words or syllables, are accented or unaccented. 
The strongest accent is given to the first note 
of a measure. In common time of four notes 
to the measure the third has a subordinate 
accent, as, though in a less degree, the third 
measure note in triple time. In compound 
common time the subordinate accents fall on 
the first note of the last half of the measure, 
and in compound triple time on the first note 
of each of the groups of three of which the 
measure is composed. When a curve is placed 
over two notes in the same degree, but not in 
the same bar, the two notes are played as one 
of the length of both, and the first note acquires 
the accent. This displacement of the accent is 
called syncopation. If the curve is written over 
notes of different degrees, it is called a slur, and 
indicates that the notes are to be played or 
sung smoothly, as if gliding into each other. 
When an opposite effect is wanted, that is, 
when the notes are to be produced distinct and 
detached (stojcccdo), a dot is placed over them. 
The various degrees of loudness and softness 
which occur in a piece of music are indicated 
by such Italian words as forte, loud; fortissimo, 
very loud; piano, soft; pianissimo, very soft. 
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In order to save time in writing music various 
abbreviations are used. 

Melody is a particular succession of sounds in 
a single part, and is produced by the voice or 
by an instrument. A melody generally consists 
of an even number of phrases; this number may 
be four, eight, twelve, or sixteen. A phrase 
generally corresponds to a line in a verse of 
poetry. In order to produce an agreeable variety, 
a melody may pass from the form of the scale in 
which it started to another, generally to the one 
most nearly related to it, that of the dominant 
or subdominant. This change from one key into 
another is called modulation. Except in very 
rare cases, a melody ends on its key«note. A 
musical composition may consist of a series or 
progression of sounds so connected that several 
of them may be heard at the same moment. 
When several voices or instruments produce at 
the same instant sounds different in pitch, and 
so combined as to cause a sensation agreeable 
to the ear, the combination is called harmonious^ 
and the proper method of combining these sounds 
is called the art of harmony. The series of notes 
taken by a single voice or instrument capable 
of producing only one note at a time is called 
a part. Four parts are by far the most common; 
but five, six, seven, eight, and even more numer- 
ous parts are common in the ecclesiastical com- 
positions and madrigals of the old masters. 
When two sounds heard together are agreeable 
to the ear, they are called concordant, or are said 
to form a concord; if, on the contrary, they grate 
upon the ear, they are said to be discordant, or 
to form a discord. Concords are of two kinds — 
perfect and imperfect. The perfect are the 
minor fourth, the perfect fifth, and the octave; 
the imperfect are the major and minor third, 
and the major and minor sixth. A perfect con- 
cord is so called because its conterminate sounds 
cannot be raised or depressed without becoming 
discordant. If three or more sounds be heard 
at the same time, the combination is called a 
chord. When a chord is composed of concords 
only, or in other words when it is composed of 
a fundamental sound accompanied by its third 
(major or minor) and its fifth, it is tenned a 
common chord. Of discords the most simple 
is the minor seventh, or, as it is usually called, 
the dominant seventh. The different motions 
of the parts which constitute harmony may be 
parallel, direct (or similar), oblique, and contrary. 
Parallel motion is when two or more parts move 
in the same direction and remain at the same 
number of degrees distant; direct or similar 
motion is when the parts move in the same 
direction but do not remain at the same dis- 
tance; in oblique motion, either part may be 
stationary while the rest move in parallel or 
contrary directions; contrary motion is when 


the parts approach or recede from each other. 
It rarely happens that all the parts can move 
in the same way upwards or downwards together^ 
The rules generally given with respect to the 
motion and succession of concords are: (1) 
Octaves and fifths must not be consecutive in 
parallel motion. (2) Unnecessary and distant 
skips should be avoided as much as possible, 
and the chords should be as close and connected 
as may be. (3) The regular motion of the dif- 
ferent parts must be observed: sharp intervals 
should ascend after the sharp, whilst flat inter- 
vals should descend after the flat. A piece of 
music harmonized throughout by concords would 
prove too cloying, and to prevent this discords 
are introduced. Certain discords are very dis- 
agreeable if produced abruptly without preparing 
the ear to receive them. The preparation of a 
discord is effected by taking care that the dis- 
cordant note is heard in the preceding consonance. 
As the ear would not tolerate a long succession 
of discords, it must be satisfied by a return to 
concords, which is called the resolution of a 
discord. This is effected by the part in which 
the discord appears moving upward or down- 
ward to the concordant note in the next chord. 

Staff, officers appointed to the head-quarters 
of a commander to assist him. The British Field 
Service Regulations explain the r61e of the staff 
in the following general terms: “ An officer of 
the staff, as such, is vested with no military 
command, but he has a two-fold responsibility; 
first he assists a commander in the supervision 
and control of the operations and requirements 
of the troops, he transmits his orders and in- 
structions and arranges details connected there- 
with; secondly, it is his duty to give to the 
troops every assistance in his power in carrying 
out the instructions issued to them.'* In the 
British army the staff is divided into three 
main branches: (1) the General Staff, (2) the 
Adjutant - General’s Branch, (3) the Quarter- 
master-General’s Branch. Of these the General 
Staff, as the term is understood now, is of quite 
modern date, while the other two branches were 
in existence late in the eighteenth century. 

Broadly speaking, the General Staff is charged 
with all questions of military operations and 
plans for concentration; the acquisition of in- 
formation about military affairs in foreign coun- 
tries (see Reconnaissance); the sifting and dis- 
tribution of information; and in peace time, 
the main lines on which the training of troops 
is to proceed. 

At the head of the General Staff is the Chief 
of the Imperial General Staff, other officers being 
known as General Staff officers of various grades, 
and wearing as a distinctive mark the letter 
* G ’ on an armlet which may be either French- 
gr^, red, or a combination of red and black. 
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serving; thus a French-grey armlet with the 
letter ‘ G ’ signifies that the wearer is serving 
at the War Office in the General Staff Branch. 
The old familiar scarlet gorget patches formerly 
worn by all staff officers are now confined to the 
use of field-marshals, general officers, and colonels 
on the staff. 

The Adjutant-General’s Branch deals with, 
among other subjects, discipline, military law, 
personnel, interior economy, honours and re- 
wards. and routine duties. An officer of this 
branch is either a deputy, an assistant, or 
a deputy-assistant adjutant-general. He also 
wears the armlet already mentioned, with the 
qualifying letter ‘ A ’. 

The Quartermaster-General’s Branch includes 
duties connected with embarkation, quarters, 
supplies, clothing and stores, and transport. 
Their titles follow the same system as above, and 
their armlets are marked with a ‘ Q ’. A brigade- 
major is the staff officer of a brigade, and to a 
certain extent combines the duties of all three 
branches. He wears a blue armlet marked 
‘ B.M,’ 

Staff College, an establishment at which 
officers of the army are trained in the higher 
branches of the art of war, in order to fit them 
to hold commands in the field and to fill posi- 
tions on the staff (q.v.). 

The Staff College, Camberlcy, built on the 
estate at Sandhurst, purchased in 1801 as the 
site of the Royal Military College (which was 
moved from High Wycombe and Great Marlow 
in 1812), was opened in 1802. The course at the 
Staff College is normally two years. The entrance 
examination, which is very difficult, is competi- 
tive to a certain extent; that is to say, there 
are some thirty vacancies offered to competition, 
while other vacancies are reserved for nomination, 
the nominee having to attain a certain standard 
in the examination. Nominations are allotted 
proportionately to the various arms, i.e. so many 
for cavalry and infantry, so many for Royal 
Artillery, and so on. In addition, certain nomi- 
nations are given to officers of troops of the self- 
governing dominions, to the Indian army, to the 
Royal Air Force, and, by a system of exchange, 
to the navy. This system ensures the inter- 
change and dissemination of ideas throughout 
the empire. 

There is also a Staff College at Quetta, India, 
where the organization and course of study is 
identical with that of Camberley, and of which 
the certificate bears exactly the same value. 
The fact of an officer having graduated at the 
Staff College is shown in the Army List by the 
letters p,8x, after his name. 

Staffa, an island of the Inner Hebrides, in 
Argyllshire, some 6 miles north of Iona, 7 miles 


miles west of Oban by steamer; IJ miles in 
circuit; greatest height, 144 feet. The island is 
best known for its precipitous basaltic cliffs 
rising in columnar form, and its caves. The 
largest of these, Fingal’s, or the Great Cave, has 
an entrance 66 feet high at mean tide, a breadth 
of 42 feet at entrance, and extends backwards 
227 feet. Its sides are composed of basaltic 
columns, from the roof hang clusters of short 
columns whitened by calcareous stalactites, while 
the floor is covered by the sea to the depth of 
18 feet at the entrance. 

Stafford, a municipal, and until 1918 a parlia- 
mentary, borough of England, the county town 
of Staffordshire, on the River Sow. The principal 
industries are the making of boots and shoes, 
tanning, and engineering. Pop. (1921), 28,600. 

Staffordshire, one of the central counties of 
England, bounded by Cheshire, Derbyshire, War- 
wickshire, Worcestershire, and Shropshire; area, 
1171 sq. miles. The surface in the north consists 
chiefly of wild moorlands, rising in several parts 
more than 1000 feet above sea-level, while the 
midland and southern parts consist for the most 
part of level and fertile lands. The Trent, with 
its tributaries the Sow, Tame, Blythe, and Dove, 
traverses the county. There are two valuable 
coal-fieldsj-^ne in the north called the Pottery 
coal-field, and the other in the >outh, usually 
known as the Dudley coal-field. The chief 
industries are coal-mining, iron-ore mining, 
smelting, and manufacturing, and North Stafford- 
shire is the chief centre in the kingdom for the 
various earthenware manufactures. The county 
is well supplied with railways and canals. The 
principal towns are Stafford, Lichfield, Walsall, 
Wolverhampton, Burton -on -Trent, Stoke-on- 
Trent, West Bromwich, Wednesbury, Longton, 
Hanley, Burslem, and Newcastle-under-Lyme. 
Pop. (1921), 1,349,225. 

Stag, or Red -deer, a large and handsome 
deer {Cervus eldphus) which is a native of Europe 
and Northern Asia, and in Britain is now found 
wild only in the Highlands of Scotland. In 
summer the back and flanks of the stag are of 
a reddish-brown colour, while these parts in 
winter are grey-brown. A full-sized male stfig 
with antlers well developed stands about 4 feet 
high at the shoulder, and has horns 3 feet in 
length, while the female is smaller and has no 
horns. They feed on grass, buds, and young 
shoots of trees, and in winter they roam in herds. 
The pairing season occurs in August, and the 
calf is dropped in May. The male is known dis- 
tinctively as the hart (or stag), the female as 
the hind. 

Stag-beetle, a name of lamellicorn beetles of 
the genus Luefinus, family Lucanida*. The 
common stag-beetle (Lucanus cervus) is one of 
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the largest of British insects, and is especially 
distinguished by the enormous size of the homy 
and toothed mandibles in 
the males. It is common 
in some localities in the 
neighbourhood of Lon- 
don, and is often 2 inches 
long, of a black colour. 

Stage (O.Fr. estage^ 
from Lat. store, to stand) 
is the raised platform 
on which theatrical per- 
formances are given. 

The earliest European 
stage, that of the ancient 
Greeks, was not a plat- 
form, but the circular 
hat surface (orchestra)^ 
almost always of beaten 
earth, on which the 
choric dances in worship of Dionysus were per- 
formed. Little by little the dancing was supple- 
mented, and finally superseded, by acting; and 
to the orchestra was added a raised platform. 
The actors needed also dressing- and waiting- 
rooms, and these were provided in a skene or 
tent (whence our word ‘ scene ’) placed at or 
near that part of the circumference of the 
orchestra where there were no spectators (see 
Theatre), The nature, even the very existence, 
of the platform in classical Greek times has 
been hotly disputed, some German scholars 
maintaining that there was no platform in 
the days of ^schylus, Sophocles, and Euripides, 
but that all the action, dramatic and choric, 
took place in the orchestra round the altar of 
Dionysus, which could figure as a rock, a tree, 
or anything that was needed. The best English 
scholars incline to the belief that in the fifth 
and fourth centuries b.c. there was already at the 
theatre of Dionysus at Athens a low, rectangular 
stage, 60 to 70 feet from side to side and about 
15 feet from back to front, with wings projecting 
forward, all built of wood, at the back of which 
stood the skene, also built of wood, perhaps two 
stories high, and forming the background of the 
stage during performances of plays. This gave 
place in the second and first centuries b.c. to 
a stone structure, about 18 feet high, bearing 
a wooden platform, 9 or 10 feet from back to 
front, connected with the orchestra, if at all, 
by temporarily placed flights of steps. At the 
back of the stage stood the proscenium (the 
building in front of the skene), appearing as an 
architectural background of pillars, built of 
stone and perhaps sumptuously decorated, with 
a central door and two side entrances on to the 
stage. In days when the chorus was reduced 
to a mere accessory to the play, and there was 
no great need for quick communication between 


chorus and actors, this high and shallow stage 
would give a good view to the majority of the 
audience on the hill-side. Details varied in 
different Greek theatres, but not in any, im- 
portant features. The exact use made of painted 
scenery in the Greek theatre is also very un- 
certain. It is believed, however, that very 
simple painted backgrounds were hung in front 
of the proscenium in the classical period, possibly 
being the invention of Sophocles; that each type 
of drama — ^tragedy, comedy, and the satyric 
plays — had its special type of scene; that 
scenery was, when necessary (which was very 
rarely the case), changed during a play; and 
that such objects as the rock of Prometheus 
were represented by ‘ properties There is 
mention also of periaktoi (almost certainly of 
post-classical origin), which were tall three-sided 
prisms painted on each side with a different 
scene; these stood at either end of the stage, 
fitting in with the painted baekground, and 
could be turned in order to present the side 
required. In the classical Greek theatre there 
was almost certainly no drop-curtain. The 
Greek stage had several mechanical devices: the 
ekkyklema, a small wooden platform, which could 
be wheeled out upon the stage, bearing a tableau 
to represent what had just happened behind the 
scenes; the mechane, or machine, on which gods 
descended from heaven deus ex machina'*), or 
characters were translated from earth; the toeo- 
logeion, by which gods were shown stationary in 
the sky; and trap-doors for the appearance of 
ghosts. In tragedy the actors wore masks 
expressing superhuman dignity or passion, and 
very thick wooden soles to their shoes (cothurnus); 
their breasts and limbs were padded, and their 
robes very brilliantly coloured. In comedy alsa 
the actors wore masks, exaggeratedly grotesque, 
and light shoes. In the satyric drama the actors 
dressed much as in tragedy, though without the 
cothurnus; but Silenus wore shaggy skins. 

The Romans in many cases left the orchestra 
when they remodelled the theatres of Greece. 
In theatres which they newly built, having no 
use for the orchestra, they brought the stage 
much farther forward, and put a roof over it 
and seats close up to it. To enable the nearest 
spectators to see, they lowered the stage to 
about 5 feet; and, having no need for side 
entrances into the orchestra, they left no space 
between auditorium and stage on either side. 
The Roman stage had an architectural back- 
ground, often very sumptuously built, and in 
some cases a front curtain, which rose from 
below the stage. 

In England and all Western Europe the stage 
of the Middle Ages was a growth at first entirely 
independent of classical influence. In Spain and 
Italy it long remained no more than a bare 
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movable platform with a curtain hung at the 
back. In England, and especially in France, 
it developed more rapidly owing to the religious 
plays, the cycles of Miracles. In France, by the 
middle of the sixteenth century, the Miracle 
stage had become a very large and elaborate 
though temporary structure, with handsome 
buildings placed about it: on the (actors*) left, 
Hell, represented by the open mouth of an 
enormous dragon; on the right. Heaven; and 
in between them a castle, Jerusalem, the Temple, 
the Holy Sepulchre, the Lake of Galilee (with 
real water), and whatever else the play might 
require, with much machinery for producing 
spectacular effects. This practice of having all 
the scenes on the stage at one time persisted in 
the secular stage of France, and was known as 
decor simultan^. In England the original reli- 
gious stage was, as a general rule, the ground 
in front of the great door of the church. In the 
doorway stood the throne of God the Father; 
there was a raised platform for Heaven on His 
right hand, and another for Hell on His left; 
and the intermediate space represented any 
locality that was needed. From this beginning 
grew a stage — elaborate indeed, but never so 
elaborate as the French — ^temporarily put up 
in the market-square or some other important 
part of the town. But the peculiarly English 
method of staging Miracles was on separate 
‘ pageants ’, which could be wheeled in succes- 
sion from point to point, these pageants having 
a curtain^ dressing-room and waiting-room 
below, and above it a stage which was neces- 
sarily small and simple, though costumes and 
properties were sumptuous. 

The origin of the Elizabethan stage is not 
easily connected with the Miracle stage. Pro- 
fessional performances, in days when acting 
was much discouraged, were compelled to be 
much simpler than the great religious cycles, 
in the production of which the wealthy guilds 
and private persons of the town had all con- 
curred; and when, in 1576, James Burbage 
set up the first public playhouse in England, 
The Theater in Finsbury Fields, his stage was 
a bare, movable platform, after the fashion of 
the trestles and planks which the strolling 
players had set up in the inn-yards. The Eng- 
lish stage thereafter developed very rapidly. On 
certain points in its form and practice opinion 
is still 8har]:)ly divided; and not all the Eliza- 
bethan stages were exactly alike. But the 
features that were common to all the public 
playhouses (see Theatre) in the reigns of Eliza- 
beth, James I, and Charles I may be briefly 
described as follows. The stage was a big 
wooden platform (the stage of the Fortune 
Playhouse was 48 feet from side to side), from 
4 to 5 feet from the ground, and projecting so 
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far into the ‘yard* that spectators could be 
set on three sides of it. At least a part of it 
was roofed over, the roof being supported by 
pillars. At the back of the stage were hangings 
of silk, wool, or painted cloth (black when a 
tragedy was being performed), which could be 
drawn aside to reveal an inner stage, used for 
interior scenes or the ‘ discovery ’ of characters. 
Above this inner stage was a gallery, which 
could also be curtained off, and was used for 
upper scenes like Juliet’s balcony. These build- 
ings formed the front of the tiring-house, or 
dressing-rooms and waiting-rooms of the actors, 
from which there was access to the gallery and 
to the inner stage, and also to the outer stage, 
by one or more doors besides the entrance 
through the inner stage. There was no painted 
scenery, and therefore no changing of scenes. 
Properties, such as rocks, trees, and beds, were 
elaborate and realistic; and the machinery 
included trap-doors for ghosts, and possibly 
also a platform, not unlike the ekkyklema of 
the Greeks, on which beds, banquets, and so 
forth might be wheeled forward from the inner 
stage. The stage of the ‘ private * playhouse 
(see Theatre) differed little from that of the 
public playhouse, except that it had some 
artifleial light. In performances at court and 
in noblemen’s houses the staging and machinery 
were much more complicated; and it is prac- 
tically certain that, besides representations of 
clouds, mountains, forests, and buildings, scenery 
painted in perspective was there employed. 

The modem English stage owes more to the 
French and Italian stage of the Renaissance and 
after than to its own Elizabethan predecessor. 
From Italy came the first impulse to the modem 
‘ picture-stage ’. A return to the Roman design 
of a shallow stage visible from in front only had 
led there to the construction of realistic scenery, 
in which houses and streets v'ere built up solid 
and practicable in perspective, the great example 
being the theatre built by Palladio at Vicenza 
in 1565. The French quickly adopted this idea, 
and in the time of Moliere their stage was already 
a picture-stage, Moli^re’s comedies for the most 
part requiring an interior scene with five doors. 
After the restoration of King Charles 11, England 
did not immediately adopt all the foreign ideas 
which her exiles had studied in the theatres of 
France and Italy. The stage remained a platform 
projecting among the audience and visible from 
three sides. The ‘ apron as the front part of 
the stage was called, came so far forward that 
there was room for two entrances on either side 
between its front edge and the proscenium (the 
arch or square where the drop-curtains hung), 
behind which lay the stage proper. By degrees 
this apron was shorn away, to the regret of 
Colley Cibber, manager of Dmry Lane, and other 
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upholders of the old rhetorical style of acting. 
Garrick considerably reduced the apron at Drury 
Lane; and by the middle of the nineteenth 
century the picture-stage had entirely replaced 
the platform-stage, the idea being completely 
expressed when at the Haymarket Theatre, in 
1880, Mr. and Mrs. Bancroft enclosed the pro- 
scenium in a four-sided picture-frame. In modem 
times there is a tendency to return to the plat- 
form-stage for the performance of plays written 
originally for a stage of that kind. At the Savoy 
Theatre Mr. Granville Barker threw out an apron 
for his Shakespearean productions; and the Royal 
Victoria Hall, London, where Shakespeare is 
regularly performed, has recently added an apron 
to its stage. 

Towards the close of the Commonwealth Sir 
William D’Avenant probably tried scenery 
painted in perspective. After the Restoration 
he made the theatre in Dorset Gardens famous 
for its scenery and its machines for flying and 
other effects. Under Garrick at Drury Lane, 
de Loutherbourg made great advances in the 
realistic representation of scenes. But nothing 
has so much helped beauty and spectacular 
effect in scenery as the improvements in light- 
ing. Footlights, of oil or tallow, were in use in 
the English theatre at least as early as the seven- 
teenth century. Garrick, after his visit to France 
in 1765, introduced at Drury Lane concealed 
lights in place of the chandeliers that had pre- 
viously hung over the stage from the flies in full 
view of the audience. Gas was first introduced 
into London theatres in 1817-8. Electric light, 
on its introduction at the Savoy in 1881, was 
at first found less manageable than gas; but 
recent inventions have enabled it to be raised 
and lowered as gradually as gas, and to be 
coloured so as to produce an unlimited variety 
of tones. New systems of diffusing light have 
been invented of recent years, some of them 
with a view to doing away with footlights, the 
effect of which is considered hard and unnatural. 
Among these schemes is that known as the 
Fortuny light, by which absolutely white light 
is thrown on to bands of coloured silk that act 
as reflectors, and a ‘ firmament ’ shaped like a 
half-dome diffuses light over the stage. The 
Schwabe-Hasait system, recently tried at the 
St. Martin’s Theatre, London, is remarkable for 
the skies and atmospheric effects which it pro- 
duces without the need of scenery. 

Elaborate scenery has led to many devices for 
fts rapid changing. De Loutherbourg introduced 
built-up sets at Drury Lane like those upon the 
Italian stage; but these were difficult to shift, 
and the theatre in general followed the old 
principle of a backcloth painted in perspective, 
and flats or wings of painted canvas on wooden 
frames pushed on to the stage down the sides. 
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Mr. and Mrs. Bancroft at the Prince of Wales’s 
and the Haymarket Theatre between 1865 and 
1882 greatly improved the quality of scenery, 
and introduced built-up rooms with ceilings and 
real doors; and at the Lyceum Henry Irving 
achieved the finest effects possible with the 
appliances of his time. Since the last two decades 
of the nineteenth century many advances have 
been made, chiefly inspired by Austrian inven- 
tions, of which the * Asphaleia ’ stage, of Buda- 
pest, is the principal. The most modern stages 
are built of iron, floored with wood, and are 
divided into sections, each of which can be 
raised or lowered or turned by hydraulic or 
electric power; and these powers are also used 
in scene-shifting, with great saving of time and 
labour. At the Coliseum in London the stage is 
a * turn-table that is, a huge revolving circle, 
on one or more segments of which scenes may 
be set out of sight, to be wheeled round to the 
front when needed. Other stages are built in 
tiers, so that each scene may be raised or lowered 
to the stage level as it is wanted. 

Bibliography: A. E. Haigh, The Attic 
Theatre; K. Mantzius, A History of Theatrical 
Art; E, K. Chambers, The Mediceval Stage; 
A. W. Pollard, English Miracle Plays; H. Child, 
The Elizabethan Theatre (in Cambridge History 
of English Literature^ vol. vi); W. Archer, The 
Elizabethan Stage (in Quarterly Review, No. 415, 
April, 1908); G. F. Reynolds, Some Principles 
of Elizabethan Stewing; W. J. Lawrence, The 
Elizabethan Playhouse; J. Knight, David Garrick; 
P. H. FitzGerald, History of the English Stage, 
and The World behind the Scenes; G, C. D. 
Odell, Shakespeare from Betterton to Irving; A. 
Brereton, Life of Henry Irving; M. Bancroft 
and S. Bancroft, The Bancrofts; E. O. Sachs, 
Stage Construction; H. Carter, The New Spirit 
in Drama and Art, 

Staggers is the vague and popular name of 
certain diseases of horses and sheep. In the 
horse mad or sleepy staggers is due to inflamma- 
tion of the brain, while grass or stomach staggers 
arises from acute indigestion, generally the result 
of overfeeding on wet grass. In sheep the staggers 
is caused by the presence within the brain of the 
immature embryo of a species of tape-worm 
(Tcenia Coenurus), which, in its mature state, 
is found in the intestines of the dog. 

Stained Glass, a term which properly de- 
scribes all coloured glass, but which is usually 
restricted to coloured glass in windows, the colour 
either being incorporated in the substance of 
the glass (stained glass proper) or painted on the 
surface. In the earlier glass, painting was little 
used, the windows consisting of a mosaic of 
variously coloured and shaped pieces of glass, 
held together by grooved strips of lead known 
as the ^leading’, with wires attached to hold 
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the whole structure to iron bars let into the 
masonry. A window would consist of one or 
more * lights * according to the number of open- 
ings in the masonry.^ With a growing tendency 
to increase the pictorial and illustrative element 
in windows, the use of paint to add details, such 
as features, lines of drapery, and lettering, in- 
creased. This pigment was generally an opaque 
brown substance; and by using it thinly, by 
hatching in the manner of a pen draughtsman, 
or by stippling, colour could be modified or model- 
ling indicated. By the sixteenth century it had 
become a common practice to cover the glass 
with paint, and to remove this in places to get 
lights and modelling. An analogous practice in 
vogue earlier was to use flashed glass (clear 
glass, with one side covered with coloured glass), 
the coloured layer being removed where required 
to obtain white. As early as the fourteenth 
century also, a solution of silver to modify colour 
was employed. This stains glass yellow, and by 
applying it to different coloured glasses a variety 
of tints could be obtained. In the same period 
grisaille windows appear, made by tracing pat- 
terns on clear glass by means of the leading and 
opaque paint, with sometimes a touch of colour 
introduced. In the fifteenth and sixteenth cen- 
turies the influence of the painter supplanted 
that of the glazier, and the use of transparent 
enamel upon glass became common, work being 
carried out on larger sheets than the small, 
jewel-like pieces of earlier days. This practice 
made possible much more elaboration of detail, 
and a more naturalistic style; but involved a 
loss of depth and richness in colour, and of 
breadth and simplicity in handling. This painted 
glass has also proved less permanent than the 
old glass, since the enamel is liable to chip and 
crack, especially when exposed to changes of 
temperature. To the early stages of this method 
belong the elaborate heraldic windows painted 
on clear glass which were common in the fifteenth 
century. 

The history of stained glass is inseparably 
linked with that of Gothic architecture, of 
which the chief characteristics are the use of 
pointed arches, vaulting, and the replacement 
of a walled structure by w^hat is essentially a 
scaffolding in stone. The spaces thus left were 
filled with glass, which gave the stained glass 
worker his opportunity. The earliest surviving 
Gothic stained glass dates from the eleventh 
and twelfth centuries, and in design shows 
Byzantine influence. In colour, however, it 
cannot rival the work of the thirteenth century, 
which is the great age of the art. The designs 
of this period include the so-called ‘ medallion ’ 
windows, which are divided into compartments 
corresponding to the iron bars which cross each 
light. In each medallion incidents from the 
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Bible or the lives of the saints appear, intervals 
between being filled with scroll work or deeper 
patterns. Examples are to be seen in the cathe- 
drals of Chartres, Bourges, Lincoln, and Salis- 
bury. In the fourteenth century treatment 
becomes more naturalistic: single figures of 
saints appear, generally beneath canopies; the 
medallion basis of design tends to disappear; 
and colour becomes less rich. Of this type are 
some of the windows in York Minster, the 
cathedrals of Ely and Troyes, and the church 
of St, Ouen, Rouen. Glass of the fifteenth 
century is characterized by great brilliancy, 
owing to the preponderance of white glass. 
In design the pictures tend to spread beyond 
one light, and to occupy the whole window. 
The painter becomes supreme, and tends to 
disregard the relation of the window to its 
architectural setting. This is well seen in cer- 
tain windows at York, Bourges, and Troyes, 
and in the famous windows in Fairford Church, 
Gloucestershire. During the Renaissance this 
pictorial tendency and a change in the character 
of building helped to kill the art of stained 
glass, and in the seventeenth and eighteenth 
centuries examples are mediocre and unimpor- 
tant. The nineteenth-century Gothic revival 
helped a revival in glass, though the tendency 
was merely to imitate old patterns rather than 
to produce independent work. More original 
and interesting are the windows carried out 
by William Morris from designs by Burne- 
Jones; while the work of John Clayton and 
John Powell shows great technical skill and 
understanding of the material. — ^Bibliography: 
F. S. Eden, Stained Glass; L. F. Day, 
Windows, 

Stainer, Sir John, British composer, wa& 
born in 1840, and died in 1901. In 1849 he 
was appointed organist at Magdalen College,, 
Oxford; in 1872 he became organist at St.. 
Paul’s Cathedral, and in 1889 professor of music 
at Oxford. The most widely known of his 
numerous compositions are the sacred choral 
works The Daughter of Jairus (1878) and T'he 
Crucifixion (1887). His best contribution to 
musical literature is The Organ, which appeared 
as one of Novello’s primers, and is a standard 
work. 

Staines, an old market town of England, in 
Middlesex, on the Thames, 6 miles from Windsor. 
Pop. (1921), 7300. 

Stairs, a succession of steps raised one above 
the other, affording means of communication 
between two points at different heights in a 
building, &c. Originally the stairs were placed 
from story to story in straight flights like ladders, 
and were often external, being sheltered by a 
projection from the roof, but to save space the 
spiral form was adopted, the stair being coa- 
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tained in a cylindrical building projecting from 
the outside of the edifice. In this construction 
a central axis or newel reaching from the ground 
to the roof serves to support the inner ends of 
the steps, and the outer ends are let into the 
walls. The spiral form is still used in certain 
circumstances; but the finest stairs are now 
constructed in straight sections separated from 
each other by a wide step or platform called a 
landing. The separate division, open space, or 
apartment in which the stair is placed is called 
the staircase. 

Stalac'tites, masses of mineral matter, com- 
monly formed of calcium carbonate, and usually 
in a conical or cylindrical form, pendent from 
the roofs of caverns, and produced by the 
filtration of water containing substances in solu- 
tion through fissures and pores of rocks. Similar 
masses of small size are frequently to be seen 
depending from stone arches. The water being 
evaporated leaves a deposit behind it, which, 
by the continued trickling of the water, gradu- 
ally increases in size. Simultaneously with 
the formation of the stalactite a similar but 
upward growth, called a stalagmite, takes place 
at the spot vertically below, where the successive 
drops of water fall and evaporate. This some- 
times forms continuous sheets over the surface, 
but sometimes rises into columns, which meet 
and blend with the stalactites above. Small 
stalactites often retain a central tube through 
which the excess of water originally ran. 

Stalybridge, or Staleybridge, a municipal 
borough of England, in the counties of Lancaster 
and Chester, on the Tame. Spinning cotton yams 
and weaving calicoes are the principal manufac- 
tures; but there are also iron-foundries, machine- 
and millwright-shops, &c. Pop. (1921), 25,200. 

Stamens, in botany, those organs in the 
flower which produce the pollen. They are 
situated immediately within the petals, and 



A, Adnate or dorsifixed. B, Innate or basifixed. 

C, Versatile. D, Anther. E, Connective. F, Filament. 

are each composed typically of two portions, 
a stalk or filament and a head or anther. The 
anther contains several (usually four) chambers, 
the poUen-sacSf in which the pollen-grains are 


produced; when ripe, the pollen-sacs open 
(dehisce) by slits or pores and liberate the 
pollen. Stamens are commonly described as 
male organs, but this usage is not strictly 
correct, as they are part of the sporophyte, 
the pollen-sacs being microsporangia and the 
pollen-grains microspores. The number, form, 
and arrangement of stamens vary greatly in 
different flowers. Androecium is the collective 
name for all the stamens of a flower. 

Stamford, a market town and municipal 
borough of England, partly in Northampton- 
shire but mainly in Lincolnshire, on the Welland. 
It is an ancient and irregularly built town, con- 
taining interesting churches, of which St. Mary’s 
exhibits some fine specimens of early English 
architecture, and St. John the Baptist’s has a 
fine wooden roof and screen. In the reign pf 
Henry III Stamford acquired a university with 
four colleges; this became the head-quarters of 
the students who seceded from Oxford in 1333. 
There are manufactures of agricultural imple- 
ments, and a considerable malting business is 
carried on. Pop. (1921), 9900. 

Stamford, a city of Connecticut, United 
States, in Fairfield county, on Long Island 
Sound; served by the New York, New Haven, 
& Hartford Railway, by steamers to New York 
City, and by electric railway. Locks and keys 
(Yale & Towne Manufacturing Company), hard- 
wares, and dye-stuffs are the chief factory pro- 
ducts. Many New York business people reside 
there. Settled in 1641, Stamford became a city 
in 1894. 

Stammering, an affection of the faculty of 
speech characterized by irregular, imperfect, or 
spasmodic actions of the muscles concerned in 
articulation. It manifests itself in a difficulty in 
beginning the enunciation of words, especially 
such as begin with an explosive consonant, or 
in a spasmodic and for a time uncontrollable 
reiteration of the same syllable after the word 
is begun; this latter defect being also called 
stuttering. Stammering is always increased by 
emotional disturbance, and is much mitigated, 
and often cured, by the patient acquiring con- 
fidence in himself, never attempting to speak 
in a hurry or when the chest is empty of air, 
or by reading measured sentences slowly and 
with deliberation. 

Stamp Act, an Act for regulating the imposi- 
tion of stamp duties; especially, an Act passed 
by the British Parliament in 1765, imposing a 
duty on all paper, vellum, and parchment used 
in the American colonies, and declaring all 
writings on unstamped materials to be null 
and void. 

Stamp Duties, Government duties imposed 
on legal documents, the amount varying with 
the nature of the document, and the payment 
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being denoted by an impressed or adhesive 
stamp. Generally, an unstamped document can 
be stamped within^thirty days (an agreement 
within only fourteen days) after execution with- 
out a penalty; but thereafter a penalty (usually 
£10) is exigible, but may be remitted in whole or 
in p)art. Bills of exchange, bills of lading, marine 
p)olicies, proxies, and voting papers cannot, as 
a rule, be stamped after execution; a charter 
j)arty can be stamped within one month after 
execution on payment of the duty plus 4s. 6d. 
if within seven days, and £10 if after seven days; 
a receipt within one month on payment of the 
duty plus £5 if within fourteen days, and £10 if 
after fourteen days. 

Generally (and always, if a document is being 
stamped after execution), an impressed stamp is 
required; but an adhesive stamp is permissible 
in each of the following cases (the values 
stated being those current in 1922-3); agree- 
ments under hand (duty 6d.); bills of exchange 
(including cheques) payable on demand (2d.); 
charter parties (6d.); contract notes (6d. to 20s.); 
lease of a house for any definite term, not exceed- 
ing a year, at a rent not exceeding £10 per 
annum (Id.), or of a furnished house or apart- 
ments for any definite period less than a year at 
a rent exceeding £25 (5s.); letters of renunciation 
(Id. or Oil); notarial acts (Is.); policies of 
insurance, not life or marine (Id, or 6d,); pro- 
tests of bills or notes (maximum. Is.); proxies 
liable to Id. duty; receipts (2d.); voting papers 
(Id.); and warrants for goods (3d.). 

An unstamped document cannot be given in 
evidence in a court of law (except in criminal 
cases), or be available for any purpose whatever. 
If it is one which can be stamped after execution, 
it may be received in evidence on consignation 
of the amount of the unpaid duty, the penalty, 
and a further sum of £1. 

The duties most commonly met with are the 
following; bills of exchange and promissory 
notes (inland); capital duty, on the nominal 
share capital of limited liability companies; con- 
veyance or transfer, on sale of stocks and shares, 
lands and buildings; leases; mortgages. 

There are certain exemptions from stamp 
duties, the most important being transfers of 
Government stocks, and wills. 

Standard, Battle of the, a battle in which 
David I of Scotland, who had espoused the cause 
of Maud against Stephen, was signally defeated 
by the English under the Bishop of Durham. 
It was fought in the neighbourhood of Northal- 
lerton, in Yorkshire, on the 22nd of Aug., 1138, 
and derives its name from the fact that the Eng- 
lish levies were gathered round a tall cross 
mounted on a car, and surrounded by the con- 
secrated banners of St. Cuthbert, St, Wilfred, 
and St. John of Beverley. 
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Standardization, in industry and economics, 
the production of a large number of articles 
exactly similar to one another in size, shape, and 
composition. The development of machinery has 
made it possible to reproduce objects with an 
accuracy which surpasses that which can be 
achieved by hand. This is seen very clearly in 
some branches of the metal industries, in which 
the system of interchangeable parts has rapidly 
been perfected. If agricultural machinery, for 
instance, were made by hand, the first cost would 
be very high, and any part which was broken could 
only be replaced by a highly skilled mechanic. 
As it is, however, the manufacturer keeps a 
stock of parts exactly similar to those in use, 
which were made by the same machine and are 
therefore interchangeable. Thus a farmer in any 
part of the world is able to use complex machines 
with confidence, because he knows that if any 
part gets broken he wdll be able to secure a 
duplicate by return of post. The system owes its 
origin in great measure to Sir Joseph Whit- 
worth's standard gauges; but it has been most 
highly developed in America, where, for instance, 
the Ford motor-car is composed entirely of inter- 
changeable parts. 

Very great economies in production can un- 
doubtedly be secured by standardization. One 
of the advantages of trusts in industry is that 
the adoption of common standards for component 
parts of fittings, machines, and structures enables 
the maker of such parts to put through a straight 
run of ten thousand pieces, when otherwise he 
might have to break the run a dozen times 
with a dozen resettings and a dozen sets of 
specifications, drawings, jigs, and gauges. It is 
true that such standardization may be achieved 
by agreement between manufacturers without the 
sacrifice of independence and competition be- 
tween them. Thus the British Engineering 
Standards Association has created and secured 
the adoption of standards among manufacturers 
uncombined as well as combined. But there 
can be no doubt that where a powerful trust or 
close association exists, standardization is much 
facilitated. 

Standardization also plays an important part 
in the production of textiles and food products. 
Here there can be no question of interchange- 
able parts, but the importance of making one 
tin of patent food for babies exactly similar in 
its contents to another, or of making one reel 
of cotton uniform in quantity and quality with 
another, will be obvious. 

When the term ‘ standardization ’ is applied 
to labour, it means the common rule, enforced 
by trade unions, that a standard wage shall be 
paid for standard work throughout an industry. 
Though it has sometimes been misused, the 
standardization of labour has been beneficial 
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on the whole to employers and employed alike, of placing stones round the grave of a warrior, 
To leave the individual workman to sell his the number of which represented the number of 
labour in the open market to the highest bidder enemies he had slain. That stone circles are fre- 
is no longer considered desirable or practicable quently grave enclosures is a proved fact. The 
by enlightened employers, and some standard- chambered cairn is usually an accessory of the 
ization is clearly necessary if trades unions are Stone Age, while the circle is associated mainly 
to act effectively as instruments for collective with the Bronze Age. Both cultures are, however, 
bargaining. sometimes represented in the same structure. 

Standing Stones are of wide distribution pointing to a state of transition. The evidences 
throughout the world; but there is a well- of this stage are reinforced by the occasional con- 
dchned megalithic route from India westwards currence of inhumation and cremation. In the 
that is of special significance as showing, appa- Stone Age, bodies were usually buried, unburnt; 
rently, the chronological path of the monuments, in the Bronze Age, they were generally cremated. 
These may be divided roughly into three classes: In India, megaliths have been set up in modern 

times for three purposes: (1) as 
memorials, (2) as grave enclosures, 
and (3) as temples. These purposes 
probably exhaust the list of plaus- 
ible conjectures as to the meaning 
of the prehistoric megaliths; but 
a fourth, and a relatively recent 
speculation, viz. that they were 
erected as astronomical observa- 
tories, has received, of recent years, 
deserved attention. The late Sir 
Norman Lockyer advocated this 
theory powerfully, if, perhaps, in- 
conclusively. 

In the past, circles usually 
bore the popular designation of 
‘temples’, and their authorship 
was ascribed to the Druids. But 
it is now known that they existed 
many centuries earlier than the 
first historical allusion to the cult 
Stonehenge, Wiltshire of Druidism. On the likely assump- 

tion, however, that, as applied 
single stones (menhirs), table-stones resting on to megaliths, the name ‘ Druids ’ simply meant 
uprights (dolmens), and complete, or defective, a priesthood endowed with powers of magic, 
stone circles, with or without avenues. On the it is clear that stone circles have always been 
continent of Europe, the avenues of Carnac, in associated in popular belief with religion and 
Brittany, and, in this country, the circle and magic; as, indeed, many local traditions dis- 
its accessories at Stonehenge, in Wiltshire, are tinctly testify. Probably no single explana- 
the most celebrated of the megaliths. But the tion of their origin is altogether satisfying, 
remains of Avebury, the neighbour of Stonehenge The original stimulus for their erection may 
(q.v.), prove that it was, in this country, the have varied with the environment, and their 
largest circle of which any portion is left. In subsequent use departed occasionally from their 
Scotland, outstanding examples are the cruci- initial purpose. In some instances, these different 
form structure at Callernish, in the Island of uses may have been successive; in others, con- 
Lewis, which has unique features, and the Rings temporaneous. The relation, in prehistoric 
of Stennis and Brogar, in the Orkneys. There times, between temples and graves is, for 
are hundreds of these standing stones throughout example, suggestively close; while it is a well- 
the British Isles, and the original number may established fact that in historic times, stone 
have been considerably larger. Single menhirs circles were sometimes used as places of public 
have been found, which are demonstrably the assembly. 

sole relics of complete circles. Some stones bear Stanford, Sir Charles Villiers, British com- 
cup-marks, sometimes with an encircling ring, poser, born 1852; became organist of Trinity 
or a series of rings. These marks are probably College, Cambridge; professor of composition 
symbols, but their S 3 rmbolism remains a mysteiy. and orchestral playing at Royal College of 
Aristotle says that the Iberians had a custom Music (1888); professor of music at Cambridge 
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(1887); conductor of Bach Choir (1885-1902); was Voivode of Posen, when he was lecom- 


knighted in 1902. His chief works are: the 
operas The Veiled B^opket of Khorassan (1881 ), 
Savonarola (1884), Shamus O'Brien (1896), and 
Much Ado about Nothing (1901); settings of 
Tennyson’s Revenge (1886), Browning’s Cavalier 
Songs (1884), Gray’s The Bard (1895), and 
Henley’s The Last Post (1900); the oratorios 
The Three Holy Children (1885) and Eden (1891). 
He also wrote Musical Composition (1911) and 
A History of Music. He died in 1924. 

Stanhope, the name of a noble English family. 
— James, first Earl Stanhope, was born 1673, 
died 1721. He entered the army, served as 
brigadier-general under the Earl of Peterborough 
at the capture of Barcelona in 1705, was ap- 
pointed commander-in-chief of the British forces 
in Spain, and in 1708 took Port Mahon. He 
became the favourite minister of George I. — 
Philip Henry, fifth earl, was born in 1805, and 
died in 1875. He filled various official positions 
in the ministry of Sir Robert Peel, but was best 
known, under his title of Lord Mahon, as the 
author of a History of the Succession War in 
Spain and various other historical works. — 
Lady Hester Lucy, daughter of the third Earl 
Stanhope, was born in 1776, and died in 1839. 
For some time she kept house for her uncle, 
William Pitt. In 1810 she left England, visited 
various places in the East, and finally settled 
in Syria. She established herself in the deserted 
convent of Mar Elias in the Lebanon, adopted 
the style and dress of an Arab chief, and exer- 
cised great influence over the Bedouins. Her 
Memoirs were published in 1845-6. 

Stanlslau, a town of Poland, in Galicia, on 
the Bistri^a. There arc machinery, flour, and 
leather manufactures. The battle of Stanislau 
was fought between the Austrians and the 
Russians in Aug., 1916. The town changed 
hands several times during the European War. 
Pop. 33,328. 

Stanislaus Augustus (Stanislaus II), the 
last King of Poland, son of Count Stanislaus 
Poniatowski, was born in 1732, died in 1798. 
Sent by Augustus III of Poland on a mission 
to St. Petersburg (Petrograd), he became a 
favourite of the grand - princess (afterwards 
the Empress Catherine), by whose influence he 
was crowned King of Poland at Warsaw (1764). 
The nobility, however, objected, and compelled 
the king to abdicate (1771). He protested 
against the various partitions of Poland, for- 
mally resigned his sovereignty in 1795, and 
finally died in St. Petersburg as a pensioner 
of Paul I. 

Stanislaus Leszczi^ski (lesh • chin 'ski), 
(Stanislaus I), King of Poland, was born in 
1677, and died in 1766. His father was Grand 
Treasurer to the Polish Crown, and he himself 


mended to the Warsaw Assembly by Charles XII 
of Sweden as a candidate for the vacant throne 
of Poland. He was accordingly elected and 
crowned (1705), but after the disastrous battle 
of Poltava (1709), when his patron Charles XII 
was defeated, he had to flee from Poland. He 
found refuge in France ultimately, where his 
daughter Maria became wife to Louis XV. 
Assisted by the French king, he sought to 
establish his claim to the throne of Poland in 
1733, but, opposed by the united powers of 
Saxony and Russia, he had again to retire 
into France, where he held possession of the 
Duchies of Lorraine and Bar until his death. 

Stanley, Arthur Penrhyn, British divine, born 
1815, died 1881. He was educated at Rugby and 
Balliol College, Oxford. He was appointed (1845) 
preacher to Oxford University, presented to the 
canonry of Canterbury (1851), travelled exten- 
sively in Palestine, accompanied (1862) the 
Prince of Wales to the East, and (1863) was 
appointed Dean of Westminster. He was a 
leader of the Broad Church party, and the 
author of, among others, the following works: 
Life of Arnold (1844), Memorials of Canterbury 
Cathedral (1855), Lectures on the Eastern Church 
(1861), and Memorials of Westminster Abbey 
(1867). 

Stanley, Sir Henry Morton, British African 
explorer, born near Denbigh 1841, died 1904. 
He was placed in the poorhouse of St. Asaph 
at the age of six, shipped (1885) as cabin- 
boy to New Orleans, and was there adopted 
by a merchant, whose name he assumed, dis- 
carding his own name of John Rowlands. His 
adoptive father having died intestate, Stanley 
enlisted in the Confederate army, where he was 
taken prisoner, but after his discharge he joined 
the United States navy, and became an ensign 
on the iron-clad Ticonderoga. At the close of 
the war he went to Turkey as a newspaper 
correspondent, and as war correspondent for 
the New York Herald he joined the Abyssinian 
expedition of 1867-8. He afterwards travelled 
in Spain, and it was while there in 1869 that 
he was asked by Gordon Bennett, the proprietor 
of the New York Herald ‘ to go and find Living- 
stone ’. He reached Zanzibar in 1871, and from 
thence proceeded across Africa in search of 
Livingstone, whom he met and relieved at Lake 
Tanganyika in November of the same year, and 
returned to England, Livingstone having re- 
fused to accompany him. He then acted as 
the Herald's correspondent during the Ashanti 
War (1873-4). As correspondent of the Daily 
Telegraph and the New York Herald he in 1874 
undertook an expedition into Africa, where he 
explored the equatorial lake region and for the 
first time traced the Congo River from the 
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interior to its mouth (1877). For the purpose 
of developing this vast region, he returned in 
1879 under the auspices of the International 
African Association, founded by the King of 
the Belgians, and, after planting stations and 
establishing steam navigation, this territory 
secured by Stanley was named in 1885 the 
Congo Free State. In 1887 he organized an 
expedition for the relief of Emin Pasha, who, 
after the Mahdist rising in the Sudan, was 
cooped up with his Egyptian followers in the 
Equatorial Province of Egypt at Wadelai, north 
of Lake Albert Nyanza; and, after a series of 
extraordinary marches, he brought the pasha 
and his followers to Bagamoyo (Jan., 1890). 
He was the author of Haw 1 Found Livingstone 
(1872); Through the Dark Continent (1878); The 
Congo, and the Founding of its Free State (1885); 
and In Darkest Africa (1890). His Autobiography 
appeared in 1909. — Bibliography: H. W. Little, 
Stanley: his Life and Travels^ C. Rowlands, 
Henry M, Stanley: the Story of his Life, 

Stannaries, Court of, a court of special and 
limited jurisdiction for the tin-mines of Devon- 
shire and Cornwall. By an Act of 1896 the 
stannary jurisdiction was transferred to the 
county courts, with right of appeal to the Court 
of Appeal. The courts have jurisdiction in 
respect of both common law and equity. The 
common law jurisdiction is wider in Cornwall 
than in Devonshire. 

Stan'ovoi, or Yablonoi, a mountain chain in 
the north-east of Asia, which forms the boundary 
between Siberia and Manchuria, skirts the Sea 
of Okhotsk, and is continued to the shores of 
Behring’s Strait. The whole length of the chain 
has been estimated at 3000 miles. The western 
part is often distinctively called Yablonoi. This 
mountain range gives rise to the Rivers Amur 
and Anadir on its south and east side, and to 
the Yenisei, Lena, Indighirka, and Kolyma on 
the north and west side. 

Stapelia, an extensive and curious genus of 
plants, nat. ord. Asclepiadacese, or milk-weeds. 
Most of the species are natives of the Cape of 
Good Hope. They are succulent plants, without 
leaves, frequently covered over with dark 
tubercles, giving them a very grotesque appear- 
ance. In most instances the dowers give off a 
very unpleasant odour, like that of rotten desh, 
insomuch that the name of carrion-dower has 
been given to some of these plants. They are, 
nevertheless, cultivated on account of their 
singular and beautiful dowers. 

StaphylPnus, a genus of beetles with short 
wing-sheaths, the type of the family Staphy- 
linidae; commonly called rove-beetles* 

Staple, according to old usage, a settled mart 
or market town where certain commodities were 
chiedy taken for sale. In England, formerly, the 


king’s staple was established in certain ports or 
towns, and certain goods, such as wools, skins, 
and leather, could not be exported without being 
drst brought to these ports to be rated and 
charged with the duty payable to the king or 
public treasury. 

Starala-Russa, a town of Central Russia, on 
the Polista. It has a cathedral dating from 1701, 
and important salt-works. Pop. 20,000. 

Star- apple, the popular name of several 
species of plants of the genus Chrysophyllum, 
nat. ord. Sapotacese, whose fruit is esculent. 
Chrysophyllum Caintto is the most important 
species. It is a native of the West Indies. The 
fruit resembles a large apple, which in the inside 
is divided into ten cells, each containing a black 
seed, surrounded by a gelatinous pulp, which 
is very palatable. 

Starch (CeHioOg)a!, one of the most important 
chemical products of the vegetable kingdom, 
found in practically all plant tissues, more 
especially in seeds and tubers. As examples of 
seeds we have wheat, rice, and other cereals; 
of tubers, the potato; of the stem, the sago plant. 
The starch of commerce is chiefly extracted from 
wheat-flour and potatoes. When pure, it is a 
snow-white powder of a glistening appearance. 
It is composed of transparent rounded grains, 
the size of which varies in different plants, those 
of the potato being among the largest, and those 
of wheat and rice the smallest. Each granule 
consists of a series of stratified concentric layers 
around a hilurn, which usually occupies an 
eccentric position. It is insoluble in cold water, 
alcohol, and ether; but when heated with water 
the grains become ruptured, forming an opal- 
escent colloidal solution. As the mass cools, it 
forms a stiff semi-opaque jelly. If dried up, 
this yields a translucent mass, which softens and 
swells into a jelly with water. It is employed 
for stiffening linen and other cloth. When heated 
at a moderate temperature in an oven, it is 
converted into a species of gum employed by 
calico-printers; potato starch answers best for 
this purpose. (See Dextrine,) Starch is converted 
into glucose when boiled with dilute sulphuric 
acid; it forms the greatest portion of all fari- 
naceous substances, particularly wheat-flour, and 
it is the chief ingredient of bread. Starch gives 
a characteristic deep-blue colour with a drop of 
iodine solution. 

Star Chamber {Camera Stellata), a room in 
the old House of Lords, so called from its ceiling 
being adorned with gilt stars, or, according to 
some, because it was originally the place of 
deposit of the Jewish sK^tar or covenants. The 
term is also applied to the despotic tribunal which 
sat there. This court of civil and criminal juris- 
diction consisted originally of a committee of the 
Privy Council, and was remodelled during the 
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reign of Henry VII, when it consisted of four 
high officers of State, with power to add to their 
number a bishop apd a temporal Lord of the 
Council, and two justices of the courts of West- 
minster. It had jurisdiction of forgery, perjury, 
riots, maintenance, fraud, libel, and conspiracy, 
and could indict any punishment short of death. 
Its process was summary and often iniquitous 
(especially in the reigns of James I and Charles 
I), and the punishment it inflicted often arbitrary 
and cruel. This court was abolished (1640) by 
statute 16 Charles I. — Bibliography; Sir T. 
Smith, Oommonwealth of England*, A. V. Dicey, 
The Privy Council*, C. L. Scofield, A Study of 
the Court of Star Chamber. 

Starch -hyacinth, a plant, the Muscdri race^ 
mosum, of the same natural order as the 
hy^acinth, and named from the smell of the 
flower. Called also Musk-hyacinth and Grape- 
hyacinth. 

Star -fishes, a term in its widest application 
embracing all the echinoderms comprised in the 



A and B, Upper and under surfaces, reduced, 
c and D are enlarged. 


orders Ophiuroidca and Asteroidea, but more 
commonly restricted to the members of the latter 
order, of which the common genus Asterias may 
be taken as the type. The star-fishes proper are 
covered with a tough leathery skin beset with 
prickles, and have the form of a star, with five 
or more rays radiating from a central disc. In 
the middle of the under surface of the disc is 
situated the mouth, opening into a digestive 
system which sends prolongations into each ray. 
If the prickly skin be removed, it will be seen 
to be supported by a series of plates beautifully 
jointed together. On the under surface of each 


ray the plates exhibit a series of perforations, 
through which, in the living state, the tube-feet 
can be protruded so as to effect locomotion. 
Star-fishes inhabit almost all tropical and 
European seas, and some species are found as 
far north as Greenland. 

Stargard, a town of Germany, in the province 
of Pomerania, Prussia, on the Ihna. It has manu- 
factures of leather, machinery, hats, soap, spirits, 
&c. Stargard, which became a town in 1229, was 
a member of the Hanseatic League. Pop. 27,500. 
Stargard is an important railway junction for 
Posen, on the Stettin-Belgard line. 

Another Stargard (Stargard-an-der-Ltnde) is in Mecklen- 
burg-Strelitz, on the Berlin-Stralsund line of the State 
Railways. It has several sawmills, a fulling-mill, and cloth- 
and woollen-manufacturing industries. Pop. (about) 7000. 

Star-gazer, spiny finned fishes of the genus 
Uranoscopus, one of which (U. scaher) inhabits 
the Mediterranean, and so called because the eyes 
are situated on the top of the head and directed 
towards the heavens. The name is also applied 
to fishes belonging to the family Cyprinodontidse, 
of which Anableps tetrophthalmus is the best- 
known type. It is found in the rivers of Guiana, 
and acquires its name of ‘ four eyes ’ from its 
prominent and apparently divided eyes. See 
Anableps. 

Starling, a perching bird of the genus Sturnus 
and family Sturnidse, a family of birds widely 
distributed throughout the world, and allied to 
the crows. The common starling (Sturnus vul- 
garis) is found in almost all paits of Europe. 
It is between 8 and 9 inches in length; the 
colour is blackish, with blue, purplish, or cupreous 
reflections, and each feather is marked at the 
extremity with a whitish triangular speck, giving 
the bird a speckled appearance. Starlings live 
upon insects and fruit, build in old walls and 
hollow trees, and the eggs, usually five, are of 
a pale-bluish tint. These birds are often kept 
in cages, and may be taught to whistle some 
tunes, and even to pronounce words and sen- 
tences. Allied species are the S. unicolor, found 
in Sardinia, and the rose-coloured pastor of Asia 
and Africa (Pastor roseus). 

Star of Bethlehem (Omiihogdlum umbelldtum, 
nat. ord. Liliaceae), a bulbous-rooted plant with 
white star-like flowers. It is common in many 
parts of Europe, and is much cultivated in 
gardens for ornament. 

Star-reed, a Peruvian plant of the genus 
Aristolochia, the A. fragrantisaima, the root of 
which is highly esteemed in Peru as a remedy 
against dysenteries, malignant inflammatory 
fevers, colds, rheumatic pains, &c. 

Stars, large material bodies situated in space. 
Their existence is made known to us by their 
radiation of light, but we have also reason to 
believe that there are dark or extinct stars which 
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have become too cold to be incandescent. Owing 
to their immense distances, the motions of the 
stars are not to be detected by rough observa- 
tions within moderate intervals of time, and they 
have been called fixed starSf to distinguish them 
from the wandering stars, or planets. Each star, 
however, has its individual * proper motion*. 
The sun is itself a star, and others of the stars 


structure of the universe. The number of stars 
per square degree falls off gradually with increas- 
ing distance from it. Sir W. Herschel held that 
the sidereal universe was of grindstone form, the 
sun being near its centre. This view fell into 
disfavour, but recent investigations have fur- 
nished some evidence in its support. Another 
conception is that the Milky Way is a sort of ring 



Constellations and Chief Stars of the Northern Hemisph-re, with those of the Southern Hemisphers 
which are adjacoit to the Equator 


may have systems of planets, though it is doubt- 
ful whether such systems are common, or even 
other than exceptional. Some six thousand stars 
are visible to naked-eye view in the whole celes- 
tial sphere, but of these only about one-half can 
be above any local horizon simultaneously. The 
telescope and celestial photography increase the 
number to hundreds of millions. The telescope 
shows that the light of the Milky Way is due to 
immense numbers of stars, too faint and numerous 
to be separately discerned without optical aid. 
The Milky Way forms practically a great circle 
on the heavens, surrounding us in one plane* 
This plane appears to be fundamental in the 


of star clouds of varying density, surrounding us 
at a vast distance. Within this, stars are strewn 
more sparsely, and arranged in a somewhat ellip- 
soidal or bun-shaped form, our solar system 
being near the centre of this ellipsoid, whose cir- 
cumference may or may not be as remote as the 
inner side of the Milky Way. Another view 
regards the Milky Way as forming a vast spiral 
nebula of star streams, the spiral arms at least 
two in number. The spectroscope has greatly 
added to our knowledge of the stars,, by enabling 
us to determine their speed and direction of 
motion in the line of sight, and the elements 
existing in their atmospheres. According to 
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their spectra, they have been arranged in classes. 
It is believed that in an early stage a star is of 
great size but of very low density, being entirely 
gaseous, and compai^ively cool. As it contracts 
from this state it becomes hotter, and the in- 
creasing temperature makes up for the diminu- 
tion of surface, so that it continues to shine 
brightly. Later, its further contraction is accom- 
panied by cooling, and its luminosity falls off. 
Finally, perhaps, it becomes non-luminous and 
solid. In the early giant stage and in the latest 
declining stage it shines with a red light. When 
hotter it is yellow, and if when hottest it reaches 
a sufficient temperature, its colour is white or 
bluish. The sun is supposed to be in the declining 
yellow stage at a temperature of some 6000° C., 
whereas a white star may be at 15,000° C. or 
more. In numerous instances stars are strikingly 
arranged in clusters, having doubtless some phy- 
sical association of origin or development. In 
other cases, stars which have no obvious affinity 
are found to be moving in parallel paths through 
space with a common velocity, like a flock of 
birds. These must also have some physical 
relationship. With reference to the average of 
the stars, the sun is travelling at about 12 miles 
per second towards a point in the constellation 
ilercules. It has recently been found that the 
motions of the stars as a whole are not purely 
at random, but that there is a marked preference 
for motions parallel to two particular directions. 
Thus the stars may be said to be arranged in 
two great streams or drifts, the component 
members of each having their own additional 
individual motions. Various explanations have 
been suggested, such as that the system con- 
sists of two originally distinct, but now inter- 
penetrating, universes, or that the entire system 
is ellipsoidal, with predominance of motions 
parallel to the greatest axis. 

The nearest (so far as we know) of the stars 
is distant about 25 millions of millions of miles, 
and its light takes 4^ years to reach us. The 
diameter of the Milky Way must at least extend 
to thousands of light-years. A high proportion 
of the stars are double or multiple^ consisting of 
a group of two or more stars revolving under 
their mutual gravitational attractions. There are 
many variable stars, whose light fluctuates in a 
long or short, regular or irregular period. The 
nezcj or temporary stars which blaze out from 
Jtime to time, and which are little understood, 
are clearly a class of objects widely different in 
nature from ordinary lucid stars. From their 
immense distances the angular diameters of stars 
are imperceptible, but in 1920 for the first time 
measurements of angular diameter were made 
indirectly by a method depending on the inter- 
ference of light. The first stars so measured were 
red stars of the giant type, and some appear 
V01.X 
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to have diameters of the order of 250,000,000 
miles. See Astronomy, Nebuke; Meteor, — Bib- 
liography: J. F. W. Herschel, Outlines of 
Astronomy; Agnes Clerke, System of the Stars; 
S. Newcomb, The Stars: a Study of the Universe; 
W. W. Campbell, Stellar Motions; A. S. Edding- 
ton, Stellar Movements and the Structure of the 
Universe; Observational: T. W. Webb, Celestial 
Objects (vol. ii); Elementary: R. A. Proctor, 
Half-hours with the Stars; J. Gall, Easy Guide 
to the Constellations, 

Starter, a culture of definite bacteria used as 
a control in the making of butter, cheese, and 
fermented milk. The commercial culture starter 
is more pure and reliable than one which is 
derived from naturally soured milk, whey, or 
buttermilk. In cheese-making the quality of 
the starter entirely controls the flavour of the 
finished cheese, and in butter-making the use 
of starter and pasteurized cream has ensured 
Danish supremacy in British markets, on ac- 
count of the uniformity of their product, its 
flavour, and excellent keeping quality, all of 
which are due partly to the starter employed. 

Star-thistle, a British plant (Centaurea CaU 
citrapa) which grows in gravelly, sandy, and 
waste places in the middle and south of England, 
especially near the sea, and is remarkable for its 
long spreading spiny bracts. The yellow star- 
thistle (Centaurea solstitialis) is occasionally seen 
in fields and waste places, principally in the east 
and south of England, and near Dublin. It is 
also called St, Barnaby's thistle. The Jersey 
star -thistle (Centaurea Isnardi) grows in pastures 
in Jersey and Guernsey. 

Starvation, or Inanition, is the physical 
effect produced by complete withdrawal of food 
and water. There is an increasing loss of weight 
and loss of strength, and a strong disinclination 
to undertake any mental or physical exertion. 
This passes later into sleep or semi-stupor, which 
can only be avoided by an effort of will. There 
is great thirst when no water is taken. A person 
completely deprived of food does not suffer pain, 
but for the first few days there is a craving for 
food. During starvation the body has to get 
its energy for the maintenance of the body 
temperature and for the movements of respiration 
and circulation from its own tissues, and it has 
been found that most of this energy is supplied 
by a loss of fat in the tissues, and that organs like 
the brain, heart, and respiratory muscles under- 
go very little loss of weight. Death takes place 
when the body has lost about 50 per cent of its 
original weight. If water is given, life may con- 
tinue for about one month, but exceptional cases 
are recorded of six to seven weeks’ duration. 

Starwort, the popular name of several plants, 
some of them belonging to the genus Stellaria, 
or that of chickweed. Sea starwort is a British 
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herbaceous plant of the genus Aster, the A, 
Tripolium. It has pale-blue flowers with a yellow 
disc, and grows in salt marshes. 

Stassfurt, a town of Prussia, in the province 
of Saxony, district of Magdeburg, on the Bode* 
Pop. 17,000. 

Stassfurt Deposits. The district around the 
Prussian town of Stasshirt, south of Magdeburg 
and east of the Harz Mountains, was long known 
for its deposits of rock-salt, occurring in Triassic 
and Permian strata. Several borings in 1855 
revealed the presence of certain beds containing 
soluble salts of magnesium and potassium (see 
Potash Salts), and the agricultural value of the 
potassium chloride contained in some of these 
was pointed out in 1865. Kainite and camallite, 
with sylvinite, a mixture of sodium and potas- 
sium chlorides, have since that date become 
materials of immense commercial importance* 
The price of the various products sold is now 
carefully based on the potassium content, cal- 
culated for trade purposes as potash. The salts 
were accumulated in a desiccating lagoon or lake 
of Permian age, and interactions have gone on 
between them in the course of their long history 
underground. The chemistry of the salts has 
formed the subject of a series of memoirs by 
van’t Hoff and his pupils at Berlin. The deposits 
have been much folded in places, and some of 
the disturbances have been attributed to large 
changes of bulk in the saline layers, as water 
was chemically absorbed or given off during 
temperature-changes in the past. A good account 
of the geological relations of the beds has been 
given by Everding in the AbhancUungen der km, 
preuss, geoL Landesanstalt, 1907. 

State. The State is the body politic, or that 
entity of society which exercises a sovereign 
political will. Sir Erskine Holland {Elements of 
Jurisprudence) deflnes the State as “ a numerous 
assemblage of human beings, occupying a cer- 
tain territory, amongst whom the will of the 
majority or of an ascertainable class of persons 
is, by the strength of such a majority or class, 
made to prevail against any of their number 
who oppose it ”. The State presupposes first 
of all a psychological element, i.e, a desire exist- 
ing in the minds of the people to form a collec- 
tivity or a body politic. The realization of this 
consciousness of unity in common laws and a 
common government engenders the State. The 
term society is wider than State. It applies to 
an assembly of individuals who live together 
united by social interests, whether organized or 
unorganized. A nation, again, is a term denoting 
a collection of individuals united by ethnic and 
linguistic bonds. 

The chief theories proposed as to the origin 
of the State are those of divine right, social 
contract, and force. The theory of divine right. 
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or of the divine right of kings, explained the State 
as a direct divine creation. The chief exponents 
of the contract theory were Hobbes and Locke 
in England, and Jean Jacques Rousseau in 
France. The theory of force explained the State 
as the result of usurpation, and government as 
the outcome of human aggression and the en- 
slavement of the weaker by the stronger. The 
modem or evolutionary theory, however, rejects 
the above theories, and considers the State as 
the ‘ product of history *, or a ‘ gradual develop- 
ment of human society ’ from rudimentary be- 
ginnings, wherein the conscious will of the indi- 
vidual has played a very subordinate part. See 
Politics. — Bibliography: B. Bosanquet, The 
Philosophical Theory of the State; W. W. Wil- 
loughby, Examination of the Nature of the State; 
Stephen Leacock, Elements of Political Science, 

Staten Island, an island of the United States, 
constituting the borough of Richmond in the 
City of New York, and separated from Long 
Island by the Narrows, which form the entrance 
to New York harbour, and from New Jersey by 
Staten Island Sound, about i mile broad. Its 
length is 14 miles, and its greatest breadth 8 
miles. It contains numerous villages, abounds 
in pleasant scenery, and has constant communi- 
cation with New York by steam ferry-boats. 
Pop. 100,000. 

Staten Island, a mountainous island off the 
south-east coast of Tierra-del-Fuego, separated 
from the mainland by the Strait of Le Maire. 
The chief harbour is Port Parry. 

States- General (Fr* iStats Giniraux), the 
name given in France till 1789 to a body repre- 
senting the three orders of the nation, the clergy, 
nobility, and the commons or third estate (Hers 
itat). The right of convoking the States belonged 
to the king, to the regent, or the lieutenant- 
general of the kingdom. Each Deputy sent to 
the States-General carried with him a cahier, 
or statement of grievances, and general cahiers 
of the different orders were presented to the king, 
who usually promised to redress the grievances 
complained of. The States had no legislative 
power, but it was a principle that without their 
consent no taxation could be imposed. The 
States-General rarely met. Convoked for the 
first time in 1302 by Philip the Fair, who wished 
to obtain their aid in his struggle against Pope 
Boniface VIII, they met for the last time before 
the Revolution in 1614. In 1789, under Louis 
XVI, the three orders met once more, but the 
tiers itat eventually assumed to itself the title 
of National Assembly, and that of States- 
General was never afterwards revived in France. 
The name of States-General (Du. De Staten 
Generaal) is also given to the legislative assembly 
of the Kingdom of the Netherlands. 

Statice (statl-se), a genus of herbaceous or 
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sub-shrubby plants, nat. ord. Plumbaginaces. 
A number are cultivated in Britain, among them 
being S. latifolia, i^,Siberian species with blue 
flowers. The principal British species is 5. 
Limonium, usually known as the sea-lavender. 
It is fairly common on the coasts of the United 
Kingdom. 

Statics is that branch of the science of 
dynamics (q.v.) which treats of equilibrium, or 
the balancing of forces, and of the equivalence 
of systems of forces. Historically, statics was 
the first branch of dynamics to be developed, 
its fundamental principles being well understood 
by Archimedes, and applied by him both to 
solids and fluids. Pure statics takes no account 
of any property of matter except its ability to 
transmit force, and the whole science can be 
deduced from a few definitions and postulates 
which may be stated as follows: (1) A force has 
magnitude, line of action, sense (forward or 
backward), and point of application, so that it 
can be fully represented by a directed line- 
segment or localized vector, with a point of 
application. (2) Two equal and opposite forces, 
i.e. forces which have the same line of action 
and opposite sense, if acting on the same rigid 
body (or body which retains its size and shape 
under the action of the forces) are in equili- 
brium, whether the points of application coincide 
or not. (3 ) If two systems of forces are separately 
in equilibrium, they will form a single system 
in e^quilibrium if they act on the same body at 
the same time. Conversely, if a set of forces 
in equilibrium includes a group of forces which 
is itself in equilibrium, then the remaining forces 
will be in equilibrium if that group is removed 
(principle of superposition of forces in equilU 
brium). (4) If a set of forces is equivalent to a 
single force, that force is called their resullanU 
(5) (Parallelogram of forces,) If OA and OB 
represent two forces acting at O, and if the 
parallelogram AOBC be completed, the diagonal 
OC will represent the resultant. 

The simplest case occurs when the forces of 
the system have a common point of application. 
In this case the resultant is the vector-sum of 
the components, i.e. if OA, AB, BC . . . KL 
represent the components in n\agnitudc and 
direction, OL represents their resultant. It 
follows that if L coincides with O, the forces 
will be in equilibrium. This proposition is known 
as the polygon of forces. If a force F is the 
resultant of two forces, one parallel and the 
other perpendicular to a straight line OX, the 
former is called the resolute, or component, of F 
in the direction OX. It is F cosa, where a 
is the angle between OX and the direction of F. 
The moment of a force F about a point O is the 
product Fp, where p is the length of the per- 
pendicular from O on the line of action of F. 


It measures the effect of the force in producing 
rotation of a body pivoted at O, and is positive 
or negative according as it tends to produce 
positive or negative rotation. If AB represents 
the force, the measure of the moment about O 
is the same as twice the measure of the area 
OAB. A couple consists of two forces which are 
equal, opposite in direction, but not in the 
same line. Its moment is the algebraic sum of 
the moments of its forces about any point in its 
plane, and is = Fp, F being one of the forces, 
and p the distance between their lines of action. 

Coplanar Forces, — ^The chief theorems regard- 
ing these are: (1) Any set of coplanar forces 
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From (1), (2), (3) we can deduce necessarj 
and suflicient conditions for equilibrium foi 
coplanar forces; these may be stated as follows 
S (resolutes in some direction) — 0, S (resolutes 
in another direction) = 0, S (moments abou1 
a point) = 0. These three conditions may b< 
replaced by three others, e.g. S (moments) ~ 0 
taken about any three non-collinear points. 

As a simple example of the application of thes< 
conditions, take the case of a uniform ladder o 
weight W resting on a rough floor AO, with tin 
upper end B resting on a smooth vertical wal 
OB; and let it be required to determine th< 
normal reactions R and S, and the friction F 
Resolving in direction OA, S — F — 0; re 
solving in direction OB, R — W = 0; takin| 

OA 

moments about A, S.OB — W.— = 0; whence 

^ = J cotOAB. Hence, if the angl 

W ^OB ^ 

OAB is known. S, F, and R are determined. 
(4) In general, a set of parallel forces (even i 
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not coplanar) is equivalent to a s^le force 
naratfei to tAem, equaJ to their a^ebmc 8^ 
Its line of action is determined by (2). me 
exceptional case is when the system is eqmva- 
lent to a coup/e, or pair of equal but oppositely 
directed parallel forces. (5) If the points of 
application of a system of parallel forces are 
fixed, and also their magnitudes, while their 
common direction changes, the line of action of 
their resultant will change, but it will continue 
to pass through a certain point called the centre 
of the system of parallel forces. This theorem 
forms the basis of the theory of centres of gravityy 
or centres of mass, the centre of mass of a system 
of particles being the centre of parallel forces 
for a set of forces proportional to the masses of 
the particles, and acting on them. (6) The 
co-ordinates x, g, z of the centre of mass of a 
system of particles of masses w^, nia, . . . 
at points (^j, z^), («„ t/,, z*) . . . are deter- 

mined by the equations XSm = Emx, gfLm = 
'Zmy, zLm = 2wz. 

Forces in three dimensions, i.e. non-coplanar 
systems. — Here a further definition is required, 
that of the moment of a force about an axis. 
It may be geometrically defined as measured by 
six times the volume of the tetrahedron OUAB, 
where AB represents the force, and OU is a unit 
length of the axis. It follows that what was 
defined as the moment of a force AB about a 


point O is the same as the moment about an 
axis through O normal to the plane OAB. The 
axis of a couple is defined as a vector perpendi- 
cular to its plane, representing by its length the 
magnitude of the couple’s moment. The chief 


theorems for non-coplanar forces may be thus 
stated: (7) Any such system is equivalent to a 
force at an arbitrarily chosen point, together 
with a couple. (8) The point may be so chosen 
that the axis of the couple has the same direction 
as the force, whose line of action is then the 


central axis of thx system, (9) Taking an arbitrary 
origin for rectangular co-ordinates, any force- 
system is equivalent to three forces X, Y, Z, 
acting along the axes, together with three couples 
L, M, N, whose axes are along the co-ordinate 
axes; where X == S (resolutes of forces, in direc- 
tion of a;-axis), L = S (moments of forces, 
about the a!-axis), and similarly for the others. 
Hence the six conditions for equilibrium are: 
X, Y, Z, L, M, N, each = 0. (10) Theory of 
couples, Non-coplanar couples are compounded 
by the vector-addition of their axes, so that 
the resultant of the couples whose axes are 
OA, AB, BC, . . ., KL is the couple whose 
axis is OL. (11) Any force-system is equiva- 
lent to a unique set of forces acting along 
the edges of a chosen tetrahedron. Hence we 
have an alternative set of conditions for equi- 
librium, viz. S (moments of given forces) ~ 0, 


taken about each of the six edges of an 
tetrahedron. 

Stability of Equilibrium.— If a body or systen 
of bodies is slightly displaced from a position o. 
equilibrium, it may tend to move farther away 
from, or return towards, the equilibrium position, 
or it may remain in equilibrium. The original 
state of equilibrium is said to be unstable, stable, 
or neutral in these three cases. An example of 
stable equilibrium is a sphere resting at the 
bottom of a spherical bowl; of unstable, a smooth 
sphere resting on the top of a fixed smooth sphere; 
of neutral, a sphere resting on a horizontal plane. 
Equilibrium may be stable for one type of dis- 
placement and unstable for another, as when a 
sphere rests on a saddle-shaped surface. When 
a body is supported, under gravity, at a fixed 
point, the equilibrium will be stable or unstable 
according as that point is above or below the 
centre of gravity. If, however, one surface of the 
body rests on a fixed surface in equilibrium, the 
stability will depend on the relative positions of 
the centre of gravity and of a point which is 
the intersection of the normals at the original 
and new points of contact of the surface of the 
body. Equilibrium is stable or unstable accord- 
ing as the potential energy of the system is a 
minimum or a maximum. The general theory is 
best treated by methods connected with the 
Principle of Virtual Work (q.v.). This principle, 
first developed by Laplace, who named it Prin- 
ciple of Virtual Velocities, is specially useful in 
dealing with the statics of connected systems 
of bodies. 

Other branches of statics, fully discussed in 
the textbooks, are: attractions, including gravi- 
tational statics and electrostatics; statics oj 
strings; and graphic statics (see Statics, Graphic), 
— Bibliography: E. J. Routh, Treatise on 
Analytical Statics; S. L. Loney, An Elementary 
Treatise on Statics; more elementary works by 
W. J. Dobbs, R. C. Fawdry, Briggs and Bryan. 

Statics, Graphic. In its wider signification, 
graphic statics includes all those methods by 
which problems in statics are worked out by 
diagrams drawn to scale. In its more restricted 
sense, it applies to the method based on two 
related diagrams, the Polygon of Forces (see 
Statics) and the Funicular Polygon of Varignon, 
a method developed by Culniann (Graphischt 
Statik, Zurich, 1866) and later writers. The 
principle of the method may be indicated by a 
simple example. ABCDA is a force-polygon, 
representing in magnitude and direction the four 
equilibrating forces 1, 2, 3, 4. The lines of action 
of these forces are those marked 1°, 2°, 3°, 4° in 
fig. 2, which are such that the * funicular polygon ’ 
P, Q, R, S has its sides parallel to OA, OB, OC, 
OD in fig. 1, where O is an arbitrarily chosen 
pole. By the ‘ triangle of forces ’ it will be seen 
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that the forces 1, 5, 8, represented by the sides 
of the triangle ABO in fig. 1, will be in equili- 
brium if they act along the lines 1®, 5®, 8® in 
fig. 2, and similarly for the sets of forces acting 
at Q, at R, and at S. Thus if PQRS is a material 
frame of bars freely jointed together at the 
comers, it will be in equilibrium imder forces 


Fig. I Fig. 2 

1, 2, 3, 4 acting along the lines 1®, 2°, 3®, 4®. 
The stresses in the bars PQ, QR, RS, SP are 
represented by the lines 5, 6, 7, 8 in fig. 1. 
Fig. 1 and fig. 2 are reciprocally related; to 
each line in one there is a corresponding parallel 
line in the other, and to each point of concurrence 
of lines in one corresponds a polygon or triangle 
in the other. On this property is based R. H. 
Bow’s notation, where the same letters OABCD 
denote points in fig. 1 and corresponding spaces 
in fig. 2. The line 8® separating the spaces O, A 
in fig. 2 corresponds to the line 8 joining the 
points O, A in fig. 1. 

These related diagrams may be applied to find 
the resultant of any coplanar set of forces acting 
on a body. Thus if the magnitudes of three forces 
are given by AB, BC, CD, and their lines of 
action are 1°, 2®, 3®, we can take any point O 
as pole and complete fig. 1. Taking then an 
arbitrarily chosen point P on 1®, we draw PQ, 
QR parallel to OB, OC, then lines through P 
and R parallel to OA and OD. The intersection 
S of these two is a point on the line of action 
of the equilibrant of the three given forces; 
and their resultant has of course the same mag- 
nitude and line of action. Thus AD gives the 
resultant in magnitude and direction, and a 
line 4® through S parallel to AD is its line of 
action. 

It is obvious that the method can be applied 
to find the centre of gravity of a system of heavy 
particles. 

Graphic statics in its more general sense in- 
cludes constructions for shear and bending 
moment of loaded beams, for first and second 
moments of plane areas, for stresses on retainii^ 
walls, and for many other magnitudes occurring 
in the theory of structures. — Bibliography: R. 


H. Graham, Graphic and Analytic Statics; L. 
M, Hoskins, Elements of Graphic Statics; M. 
L^vy, La Statique graphique; A. Foppl, Tech* 
nische Mechanik (vol. i). 

Stationery Office, British Government office 
in London, founded in 1782, and supplying writ- 
ing materials to the Government offices at home 
and abroad. It also publishes most 
official publications, which are printed 
in its works at Harrow (founded 
1921). In its head (the controller) 
the copyright of all its publications 
is vested. 

Station - pointer, or Station- 
plotter, an instrument used in navi- 
gation and surveying to fix an ob- 
server’s position. It consists of three 
straight legs, pivoted at a common 
centre, so that they can be opened out 
to make any assigned angles with each 
other. An observer at a point O 
observes the angles AOB, BOC sub- 
tended at O by the lines AB and BC, where 
A, B, C are known points marked on the chart 
or map. The station-pointer is adjusted so that 
the angles formed by its legs are equal to AOB 
and BOC, and the instrument is moved about 
on the chart until the legs pass through A, B, C 
respectively. The centre of the pointer is then 
at the observer’s position. 

Stations, a name variously used in the Roman 
Catholic Church, but especially applied to the 
places at which ecclesiastical processions pause 
for the performance of an act of devotion, and 
to those representations of the successive stages 
of our Lord’s passion which are often placed 
round the naves of large churches, and by the 
side of the way leading to sacred edifices, and 
which are visited in rotation. 

Stations, Railway. The layout of the per- 
manent way, buildings, and other structures and 



works necessary at railway stations, whether used 
for passenger or goods traffic, is naturally 
governed to a great extent by such factors as 
the arrangement and number of lines which pass. 
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or are to pass, through the station, and the sorted, the wagons passing on to one or other 
nature and density of both through and local of the marshalling sidings according to final 
traffic. Where the station is terminal for either destination. This operation of sorting is facili- 
passenger or goods traffic, the conditions are tated by the use of ^ hump * shunting, the track 
somewhat different, the layout being determined being raised at a point near the entrance to the 
by the population of the area served by the marshalling sidings in order to form a steep 
passenger station, or the volume and cti^racter gradient falling in the direction of the sidings, 
of the traffic carried by the railway in connection The train to be sorted is drawn over the hump 
with local industries. Also, in all cases the area on to the shunting line, and then slowly pro- 



Fig. a 


of ground available for the construction of the pelled in the direction of the marshalling sidings, 
station must naturally influence the layout. Fig. the wagons on reaching the summit being un- 
1 (p. 857) shows a typical layout of an ordinary coupled and allowed to gravitate into one or 
small through passenger station on a double line other of the sidings. A typical layout for hump 
railway, with the necessary sidings and accom- shunting in a large marshalling yard is shown 
modation for dealing with light local traffic, in fig. 3. 

Where there are four through lines, the layout Under the requirements of the Board of Trade 
will depend upon the arrangement of these lines, in regard to the opening of railways, certain rules 
Fig. 2 shows a suitable layout in a case where are laid down, and when designing new stations 
the two middle lines are used for fast traffic adherence to these rules is necessary. The 



Fig. 3 


and the two outside lines for local passenger or maximum distance at which switches in a facing 
goods traffic. direction, and connected to a signal-box, can be 

Through goods and mineral traffic may be placed from the lever working them is 250 yards, 
dealt with in the yards usually connected with unless they are power-worked, when this dis- 
the larger stations, or it may be sent to a separate tance is provisionally extended to 800 yards, 
marshalling yard, where it is split up, sorted, Switches in a trailing direction, and connected 
and made up into fresh trains for conveyance to to a signal-box, must not be more than 800 yards 
destination. The layout of these marshalling from the lever working them, 
yards consists essentially of sidings or reception Statistics has been defined as the science of 
lines into which the trains pass when arriving dealing with large numbers. Statistical methods 
at the yard. They are then drawn out and can be applied to all sciences that involve large 
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numbers of measurements, in particular to 
chemistry, physics, astronomy, and meteorology. 
From many detenpinations of a given quantity, 
statistics enables us to estimate its most prob- 
able value and the probable error in the esti- 
mation. In biology, the variations of a measured 
quantity from the mean offer valuable infor- 
mation; thus statistics may be applied to the 
theory of evolution. But it is the application 
of statistics to the two sciences of demography 
and economics that is popularly called * statis- 
tics The term is thence transferred to the 
collections of data themselves. We must thus dis- 
tinguish (1) the sources of data, and (2) methods 
of treating the data (statistics proper). 

(1) Sources of Statistical Data , — For most of 
our statistics we are dependent on official returns 
published by Governments. These, being pro- 
duced primarily for administrative purposes, do 
not always give the facts required by the scien- 
tist. For instance, we are better informed about 
our foreign trade than about our much more 
extensive inland trade. 

In demography^ that is, the description of the 
population as a whole with respect to numbers, 
age, sex, and rates of birth, marriage, and death, 
we have the Registrar-General’s Annual Report 
and Decennial Census^ and the Annual Report 
of the National Insurance Commissioners. 

In economics^ information is available from 
official and from non-official sources. The census 
classifies the population according to occupation. 
Government Departments publish statistics of 
imports and exports, of mines, of railways, and 
of a few other inland industries, of industrial 
disputes, of unemployment, of wages, and of 
retail prices (in the case of the last four the 
data are by no means complete). The income 
tax returns furnish information about income 
other than wages. To the second category belong: 
reports of banks, of the stock exchange, of joint- 
stock companies, of trade unions, voluntary cen- 
suses of wages and hours of labour, and such 
estimates of price changes as those of the Econo^ 
mist and of Sauerbeck. But most of these 
unofficial figures are necessarily partial and 
incomplete. 

(2) Methods of Statistics , — Only a few of the 
commonest can be mentioned here. 

(i) Diagrams , — A series of figures can often 
be presented readily to the eye by means of a 
diagram. The commonest kind shows the rela- 
tion between two quantities, say the change of 
the population with the lapse of time, by repre- 
senting equal periods of time by equal lengths 
along a horizontal line (the base-line), at points 
along which, corresponding to each year, are 
erected vertical lines proportionate to the number 
of the population. The vertical lines can be 
omitted and the numbers represented by the 


points at their upper ends, which may be Joined 
by straight lines. The base-line should always 
be shown. In certain cases it is convenient to 
use a logarithmic scale for one of the quantities. 
If the population is so represented, equal vertical 
heights will represent not equal numerical in- 
creases but equal proportionate increases. 

(ii) Averages , — It is often convenient to give 
a large number in the form of an average. Thus, 
if we say that the ages of a company of 80 persons 
totalled 2400 years, we do not receive so clear an 
idea as if we said that their average age was 
80 years, (a) Arithmetic mean or average. This, 
the best-known kind and the one illustrated 
above, is obtained by adding together all the 
determinations of a quantity and dividing by 
the number of determinations. The arithmetic 
average of n quantities a^^ ,,, a^ is 

(t) Weighted average, 
n 

Sometimes the determinations are not all of 
equal value. For instance, in an index-number, 
showing the percentage change of prices as a 
whole, a change in the price of truffies should 
not have the same influence on the result as an 
equal change in the price of wheat. Each quan- 
tity in taking the average can be multiplied by 
its weighty that is, a number proportionate to 
its importance. The result is a weighted average. 
If the weights are Wj, w^, , , , the average 

(c) The geo- 

Wi -j- Wf + , , , + Wn 

metric mean or average of n quantities is the nth 

1 

root of their product, i.e. (ajOj • • • the 

logarithm of the geometric mean is the arith- 
metic mean of the logarithms of the quantities. 
Its chief advantage is in constructing index- 
numbers; it gives a result independent of the 
year chosen as base, (d) The median is sometimes 
more useful than the ^arithmetic average. If the 
determinations are arranged in order of magni- 
tude, the middle one if they are odd, or the mean 
of the middle ones if they are even, is the median. 
It is thus determined by mere counting, (c) The 
mode may be defined as the most frequently 
occurring value of a quantity. If a series of 
determinations be arranged in groups of those 
falling between equidistant values, that group 
which contains the greatest number of deter- 
minations contains the mode; it may then be 
divided into smaller groups until the mode is 
defined with desired accuracy. Both the median 
and the mode, unlike the arithmetic and geo- 
metric averages, are unaffected by extremely 
large or small values among the determinations. 

(iii) Accuracy , — No quantity, physical, astro- 
nomical, or demographical, can ever be deter- 
mined with absolute accuracy. Nor, for practical 
purposes, need it be so. An accuracy of one 
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per thousand is usually superfluous: of a company); but the term is usually restricted to 

week^s wage is only In any case tiie degree public Acts of a general and permanent char- 


of accuracy should be stated; otherwise the 
estimate is incomplete. To state a quantity in 
exact figures where these are not known with 
certainty is positively inaccurate. There are two 
classes of errors, unbiased and biased. The 
first class is just as likely to be in excess as in 
defect, and the more determinations there are 
made the less is the probable error. The second 
class is due to some cause in the method of 
determination that tends to make the errors ail 
in one direction. — Bibliography: A. L. Bowley, 
Elements of Statistics; Elementary Manual of 
Statistics; D. C. Jones, First Course in Statistics, 

Statius, Publius Papinius, Roman poet, was 
born A.D. 45, and died a.d. 96. His father was 
a poet and schoolmaster, and Statius began to 
write verses at an early age. He became court 
poet to Domitian, and was by inference an enemy 
of Martial, whom he at least rivalled in his gross 
flattery of the emperor. Little is known of his 
life, which was mainly spent at Rome; but he 
returned to his native city of Naples some two 
years before his death. Statius's most imposing 
work is the Thebais^ an epic poem in twelve 
books dealing with the struggle between the 
brothers Eteocles and Polynices. This poem took 
twelve years to compose; unfortunately the con- 
verse of Sheridan’s mot that “ easy writing ’s 
curst hard reading ” is not true. The * Thebais 
is diflicult reading; in order to appreciate its 
merits it is necessary to take the extreme step 
of reading some Valerius Flaccus and Silius 
Italicus. Statius began to write another epic, 
the Achilleis, but only one book and part of 
another remains. The most pleasing poems of 
Statius are contained in his Silvce, a collection 
of more or less impromptu short poems. There 
are thirty-two pieces in all, twenty-six of them 
being in hexameters and six in lyric metres. 
They have a certain amount of freshness and 
vigour. The most successful of them is the 
Invocation to Sleep. After the revival of learning 
it was not uncommon for scholars to rank Statius 
as being just below Virgil. Even Scaliger makes 
this unpardonable error. Statius owed some of 
his fame to the quite unfounded story that he 
became a Christian. His shade is interviewed at 
some length in the twenty-first canto of the 
Purgatorio of Dante. 

Statute, a law proceeding from the Govern- 
ment of a state: a written law; in Britain, an 
Act of Parliament made by the sovereign by and 
with the advice of the Lords and Commons. 
Some ancient statutes are in the form of charters 
or ordinances, proceeding from the Crown, the 
consent of the Lords and Commons not l^ing 
expressed. Statutes are either public or private 
<in the latter case affecting an individual or a 


acter. Statutes are said to be declaratory ^ declaring 
the law as it stood before their passing; remedial^ 
to correct defects in the common law; and penal, 
imposing prohibitions and penalties. In the event 
of ambiguity a penal statute is to be interpreted 
strictly, a remedial statute liberally. The term 
statute is commonly applied to the Acts of a 
legislative body consisting of representatives. In 
monarchies not having representative bodies, the 
laws of the sovereign are called edicts, decrees, 
ordinances, rescripts, &c. 

Staunton, Howard, British Shakespearean 
scholar and chess-player, born 1810, died 1874. 
He was educated at Oxford, and settled in London 
as editor of the Chess Player'^s Chronicle. He 
defeated M. St. Amant (1843), the chess cham- 
pion of Europe, and he subsequently published 
various treatises on chess, as the Handbook (1847), 
the Companion (1840), Chess Tournament (1852), 
and Chess Praxis (1860). He was an eminent 
Shakespearean scholar, and published an edition 
of the Plays and Poems (three vols., 1857-60), a 
facsimile of the (1623) First Folio, and Memorials 
of Shakespeare (1864). He was also the author of 
The Great Schools of England (1865). 

Stavanger (stA-v^uig'6r), a seaport-city of 
Norway, on the Stavanger branch of the Bukke 
Fjord. It is one of the oldest towns in Norway, 
and has a cathedral, one of the finest Gothic 
monuments in the country, founded in the 
eleventh century by Bishop Reinald. It has some 
manufactures, a good harbour, and an active 
trade in connection with fishing. Pop. 44,000. 

Stavro'pol, a Ciscaucasian province of Russia. 
It comprises the Stavropol Plateau (2000 to 
2500 feet altitude), watered by the Kuban, 
Terek, and Kuma, and served by a branch (93 
miles) of the Vladikavkaz Railway (Rostov-on- 
Don -Baku, 819 miles) from Kavkazkaya to 
Stavropol, the capital. Millet, oats, maize, and 
the sunflower (for oil from the seeds, the stalks 
being used for potash-making) are raised. Horses 
and cattle are bred. Area, 23,500 sq. miles; 
pop. (1914), 1,312,000 (90 per cent Russian). 

Stavropol, a town of Russia, capital of the 
province of Stavropol. It is fortified, and has 
large flour-mills (normal output, 300,000 tons 
per annum), and a trade in cattle, leather, &c. 
Three fairs are held annually. Pop. 60,000. 

Stawell, a town and railway junction of 
Victoria, Australia, on the Melbourne-Adelaide 
trunk line. It is the centre of the Pleasant 
Creek gold-field. Pop. 4400. 

Stay, in ships^ a large, strong rope, extending 
from the upper end of a mast down to another 
mast, or to some part of the vessel, with the 
object of lending support to the mast to whose 
top it is attached. Those leading forward are 
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called fore-and-aft stays, and those leading down 
to the vessePs sides and pulling a little back- 
wards are called b%pk stays. A sail extended on 
a stay is a stay sail. In large vessels there are 
several of these of a triangular shape. To stay 
is to tack or bring the ship's head up to the wind 
for going about; to miss stays is to fail in the 
attempt to go about. In stays or hove in stays 
is the situation of a vessel when she is in the act 
of going about. 

Steam. The compound H^O is a substance 
which is familiar in each of the three possible 
physical states of matter. It is known in the 
solid state as ice, in the liquid state as water, 
and in the gaseous state as steam. The simpler 
phenomena attending the conversion of water 
into steam may be illustrated as follows. Let 
a cylinder contain 1 lb. of water just above 
freezing-point, and let it be fitted with a weighted 
piston, which we may suppose frictionless, so 
that the water is subjected to a definite pressure, 
say p lb. per square inch. If heat is supplied to 
the water, the temperature will rise, but the 
piston will remain stationary, except for the 
slight expansion of the water, until the tem- 
perature reaches a certain point, say F., 
depending on the pressure p, and called the 
boiling-point of water for that pressure. The 
effect of supplying additional heat to the water 
is quite different after this point from what it 
was in the first stage. The water shows no 
further increase in temperature by the ther- 
mometer, but steam begins to form, and the 
piston begins to rise in the cylinder; if sufficient 
heat is supplied, it will continue to rise until 
the whole of the water is converted into steam. 
During this stage, water and steam exist in 
contact with each other in a state of equi- 
librium at the same temperature and pressure. 
The pressure p is called the vapour pressure of 
water at temperature t, and steam at that tem- 
perature and that pressure is said to be saturated. 
The temperature of saturated steam is therefore 
definitely knowm when the pressure is given, and 
conversely; and this fixed relation between 
saturation pressure and temperature is quite 
independent of the relative amounts of the 
water and steam which are present. When 
the whole of the water has just been evaporated, 
it exists in the form of saturated steam. The 
heating may be continued still further at pres- 
sure p, in which case the steam becomes super- 
heated, and its temperature rises beyond the 
saturation temperature t corresponding to the 
pressure p. 

The heat required to convert 1 lb, of water 
at f® into saturated steam at f® is called the 
latent heat of steam at <®. If the water is given 
at freezing-point, a preliminary quantity of heat 
(sensible heat) is needed to raise it to f®. The 


sum of these two quantities of heat is called 
the total heat of steam at f®. Regnault, the first 
experimenter to make a thorough investigation 
of the properties of steam, found for the total 
heat H of steam at t° C. the formula H = 606*5 
4- 0*305f. To find the latent heat at i® C., sub- 
tract the sensible heat, which is t, taking the 
specific heat of water as unity; hence the latent 
heat L == 606*5 — 0*695f. The latent heat of 
steam at 100 ® C. is therefore 606*5 — 69*5 = 537; 
so that 5*37 times as much heat is required to 
evaporate 1 lb. of water at 100 ® C. as is required 
to raise it to 100 ® C. from freezing-point. Re- 
gnault's formula for the latent heat L has been 
found by subsequent experimenters to give too 
large values at low temperatures; Griffiths (1895) 
finds L == 598*0 -- 0*605f. 

When water is heated in a vessel open to the 
air, water vapour, i.e. steam, is given off gently 
until the w’ater reaches that temperature at 
which the saturation pressure of its vapour is 
equal to the pressure of the atmosphere. The 
water then boils, and evaporates on the addition 
of heat, without change of temperature. When 
the boiling-point of water — or any other liquid 
— is referred to without mention of the pressure, 
a standard pressure is understood, usually 760 
mm. of mercury, or 14*7 lb. per square inch. 
At this pressure, water boils at 212 ® F.; and at 
pressures not far from this, the boiling-point 
rises at the rate of about 10 ® F. for every addi- 
tional 3 lb. per square inch of pressure. 

It has already been mentioned that w*hen 1 lb. 
of water substance is given at temperature t and 
at the saturation pressure p for that temperature, 
it may exist in the form of a mixture of water 
and steam in any proportions. Moreover, there 
may either be a definite surface of separation 
between the liquid and the gaseous phases, or 
the water may be atomized, i.e. in an extreme 
state of division, and thoroughly mixed with 
the steam. In the latter case, the mixture is 
called wet steam; and saturated steam is by 
contrast called dry steam. If the wet steam 
consists of q lb. of dry steam, and 1 — lb. of 
water, q is called the dryness fraction of the 
mixture. If L is the latent heat of dry steam 
at V, clearly the latent heat of wet steam is 9 L. 
Dry steam is invisible; so that steam issuing 
from the spout of a kettle can only be seer 
when it is mixed with particles of water. 

Until recent years, very little accurate infor- 
mation about the properties of superheater 
steam was available. This state of affairs waf 
due to the difficulty of assessing the heat con< 
tents of a substance which has a stratified flov 
and consequently may exist in the superheatec 
form in the centre of a pipe, and yet be saturatec 
and possibly wet at the outside of the stream. 

When steam is subjected to change of pressure 
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in a nozzle, a series of peculiar actions takes place» 
and at some points of the stream the steam may 
exist at a temperature lower than the saturation 
temperature for the particular pressure. Steam 
in this condition is said to be supersaturated. 

The properties of steam have been investigated 
experimentally and theoretically by Professor 
H. L. Callendar, and the results tabulated for 
the use of engineers. For the purpose of the 
calculations, the properties of steam were repre- 
sented by the simplest equations which could be 
chosen to satisfy the laws of thermodynamics, 
and at the same time to agree with experiment 
over the range required in practice. The theory 
was successfully subjected to a searching test, 
the values of the saturation pressure at a given 
temperature being deduced by calculation from 
the theory, and found to agree with the observa- 
tions of Regnault. — ^Bibliography: W. Inchley, 
Theory of Heat Engines^ W. E. Dalby, Steam 
Power; H. L. Callendar, Steam Tables; L. S. 
Marks and H. N. Davis, Steam Tables. 

Steam-engines. The earliest work in which 
there is any reference to the use of steam to 
cause rotary motion is the Pneumatica of Hero, 
written in Alexandria about 130 b.c. In that 
work an seolipile was described in which the 
steam issuing from jets on a hollow sphere 
caused reactions by which the sphere was rotated. 
The device had no practical significance, but it 
is interesting to note that the first steam appli- 
ance described in any literature has been the 
last to be applied practically. From that time 
many workers introduced new devices using 
steam as the motive power, and among these 
pioneers may be mentioned della Porta (1601), 
de Cans (1615), Branca (1629), and the Marquess 
of Worcester (1663). The products of their 
labour, though indicating the trend of thought 
and the progress towards practical service, re- 
mained little more than philosophers’ toys. To 
Thomas Savery, who in 1698 constructed a 
practical pumping-engine, must be given the 
credit for the first real practical advance. In 
the appliance he invented, the condensation of a 
cylinder full of steam was used to create a suction 
action drawing water from the low-level pipe 
into the cylinder. Once the suction valve was 
closed the application of steam pressure was 
made to force the water out of the cylinder 
through the delivery valve. The water-raising 
device invented by Savery was of such merit 
that pumps working on the same principle are 
manufactured and sold in great quantities to 
this day. The next stage in the evolution of 
steam power was due to Newcomen (1705), who, 
with his assistant Cawley, produced an engine 
in which the motion obtained from the piston 
was given to one end of an oscillating beam and 
so communicated to the other end to cause the 


reciprocation of the rods of the pumps. Steam 
was used in the engine merely to raise the 
piston gainst the atmospheric pressure, and was 
then condensed. The air pressure above the 
piston and the vacuum, created by the con- 
densation of the steam below it, provided the 
useful pumping forces. No attempt was made 
to use higher steam pressure than that required 
to overcome the atmospheric pressure. Some of 
these engines were in active use until recent 
years. 

The next stage in the perfection of steam- 
engines was the most productive of all, for to 
James Watt, whose work followed on that of 
Newcomen, we owe the greatest debt of gratitude 
that civilization owes to any inventor. While 
it is not strictly true to say, as is frequently done, 
that Watt invented the steam-engine, it must 
be owned that the improvements he introduced 
were of so outstanding a nature as to place his 
work in quite a different class from that of any 
other inventor. He started his study of the 
subject with the aid of Professor John Ander- 
son’s model of a Newcomen engine in Glasgow 
University at a time when steam was wastefully 
applied and the steam-engine was still a clumsy 
and imperfect device. The genius of Watt, whose 
work marks the beginnings of modern industrial 
activity and progress, was shown by his masterly 
diagnosis of the essential defects of design in 
the Newcomen type of engine. The alternate 
heating and cooling of the cylinder, by the enter- 
ing steam and the cold-water supply, meant the 
waste of large quantities of steam. This Watt 
prevented by condensing the steam in a vessel 
separate from but connected to the cylinder. 
The same vacuum was produced below the 
piston, but not only were the cylinder walls 
kept hotter than before, but Watt added steam- 
jackets to the cylinders to keep the temperature 
of the walls at the highest possible value. He 
employed steam pressure to force the piston 
down, instead of the atmospheric pressure used 
in the Newcomen engine, and improved the 
power of an engine of any cylinder dimensions 
by making the engine double acting. By that 
term is meant the performance of the steam- 
cycle on both sides of the piston. Watt devised 
a crank motion to produce rotation from the 
reciprocating movements of the piston, but find- 
ing the application of that old mechanism, the 
crank and connecting-rod, to the steam-engine 
had been covered by patent by some so-called 
inventor. Watt had to alter his design. The 
sun and planet motion introduced by Watt gave 
the same transformation of reciprocating into 
rotating motion as the crank and connecting- 
rod. This introduction was only an expedient 
to get over the impudent claims of the trifler, 
and when by lapse of time it became possible 
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to use the crank and connecting-rod mechanism been drawn out, the theoretical diagram being 
Watt resorted to that course. To Watt is due shown by the outside lines, while the inner 
also the addition tp. the engine mechanism of a figure with aU the corners rounded off indicates 
fly-wheel designed to equalize the motion and what would be obtained from a good actual 
carry the crank over the dead points when the engine. The lines showing admission of steam 
piston is at the end of the stroke. The governor, and exhaust represent steam at the full boiler 
which controls the admission of steam into the pressure and at the condenser pressure respec- 
cylinder in such a way as to keep the engine tively. In an actual engine a certain drop in 
speed constant, was another of the many changes the admission pressure takes place as the piston 
introduced by Watt, who also devised the indi- moves on, due to the necessity for passing the 
cator (q.v.) with which to test the change of steam through the restricted ports, and the 
steam pressure during the performance of each pressure on the cylinder never falls to that on 
cycle. Prior to Watt’s time steam was intro- the condenser for a similar reason. The start of 
duced during the performance of the complete the exhaust operation (marked release on the 
stroke. He introduced the system of admitting figure) and the admission are always just before 
steam for a portion of the stroke only, and then the end of the stroke. The cushioning actions 
allowing it gradually to decrease in pressure required at the end of the stroke are obtained 
for the remaining part of the stroke. This action, by the trapping of some of the exhaust steam 
known as expansive working, is 
productive of a great gain in 
economy, and is used in almost 
every steam-operated device to- 
day. It may be said, indeed, § 

that almost every device intro- g 

duced into the construction of a S 

steam-engine which makes for 
economy was the product of atmospheric 
Watt’s brain. pressure 

The cycle of operations of a 
steam-engine is quite simple. 

Steam is admitted for a certain 
part of the stroke and then is cut 
off. From this point no steam is allowed to behind the piston, and something like the normal 
enter or leave, but that already in the cylinder condition is indicated in the diagram. The 
has sufficient pressure to force the piston along corresponding diagram for the operations taking 
in its stroke, and thus more and more space is place at the other end of the cylinder is shown 
left for the steam, and as the volume increases dotted. To carry out this cycle of operations 
the pressure falls. Towards the end of the it is necessary to have valves which can not 
stroke, when the pressure has reached some only be opened to steam and exhaust at specified 
low value, the steam is allowed to escape to the times, but may be kept closed for periods. The 
condenser. The pressure falls quickly to that simple slide valve, the invention of Murdock, 
on the condenser, which is much below the James Watt’s assistant, consists of a simple box 
atmospheric pressure, and the steam is swept with wide walls. The steam admission and 
out of the cylinder as the piston moves back to exhaust periods are controlled by having suit- 
its original position. Were this action per- able widths. The relationship between the 
formed during the whole stroke, the piston dimensions and the actual steam distribution is 
would reach the end of the stroke at very high discussed in the article Valves and Valve Gears 
speed, and the sudden stoppage would cause a (q»v.). Steam is supplied to the space surround- 
considerable amount of shock to the mechanism, ing the valve known as the steam-chest, and the 
To prevent this taking place, the exhaust opera- valve moves to and fro over the three ports cut 
tion is stopped before the end of the stroke is on the valve seat. The two end ports are con- 
reached, and any steam remaining in the cylinder nected by channels through the cylinder metal 
is compressed, so that the mechanism is brought to the actual spaces behind the piston, and the 
to rest much more slowly before the direction centre port is used to conduct the steam away 
of motion is reversed. These actions take place from the engine after use. It carries the exhaust 
on the two sides of the piston in turn, steam being steam out to the atmosphere or into a condenser, 
admitted and expanded on the one side of the As the valve moves backwards and forwards, it 
piston while it is being exhausted from the other uncovers the ports to steam in turn, and also 
side. connects each port with the exhaust through 

In the diagram the cycle of operations has the inside of the valve. Valves are not always 
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of the flat form described, but may be made 
with cylindrical faces. In such a type the steam 
pressures act in all directions towards the cylin- 
drical faces and balance each other. In use 
these valves are thus not subject to heavy 
pressure loads, and are consequently easy to 
operate, but they leak very badly. A valve for 
a vertical engine frequently has a small piston 
connected to it and situated above it, which, 
acted on by the steam pressure, helps to relieve 
the valve gear of the actual weight load of the 
valve. 

Steam-engines may be governed by either of 
the two processes, varying the steam pressure or 
altering the period of steam admission. If the 
engine is governed by the first or throttling 
process, the curve showing steam used per hour 
plotted against horse-power takes the form of 
a straight line, known as the Willans line, after 
P. W. Willans, a careful experimenter who did 
much to produce engine designs suited to the 



tice. 

A steam-engine has two distinct functions to 
perform, the first being the conversion of heat 
into work, and the second the transformation 
of the reciprocating motion obtained in the 
cylinder into a rotating one for the crank-shaft. 
There are thus two efficiencies, the one thermal 
and the other mechanical, about which we must 
have some knowledge. In any type of engine 
using any medium for the conversion of heat 
into work there is a distinct limit imposed by 
nature upon the magnitude of the conversion. 
No more heat can be transformed into work 
than the fraction got by dividing the temperature 
range by the absolute temperature of inlet (see 
Thermodynamics)* Were an engine perfect, no 
greater percentage of the heat available than 
that indicated could be obtained. But a steam- 
engine is not suitable for the attainment of even 
so high an efficiency as that referred to. It is 
therefore customary to compare the efficiency of 
heat conversion in a steam-engine with what 
might have been attained with an engine work- 
ing on a perfect steam cycle rather than on the 
Carnot basis. The operations in this perfect 
steam cycle are admission, expansion, and ex- 


haust of the steam. The cycle may be drawn for 
study on the pressure-volume basis or on that 
of temperature-entropy (see Entropy), All that 
one needs to remember for an understanding of 
the concept of entropy is that, whenever heat 
is received or rejected, there is said to be a 
change of entropy, which is measured as the 
ratio of the magnitude of the heat transfer to 
the absolute temperature at which the transfer 
takes place. Any area on a diagram where tem- 
perature is plotted against entropy represents 
work units just as the area on a pressure- volume 
diagram does. Both are used in the study of 
heat engines. Each has a useful sphere, which 
depends upon the character of the questions 
under consideration; the comparison of the two 
diagrams is shown in the figures side by side. 



The area abcd in each case represents the perfect 
steam-cycle, which is known as the Rankine or 
Clausius cycle. This cycle is the standard by 
which all steam-cycles and the efficiencies of 
actual engines are assessed (see Efficiency), 

The mechanical efficiency is determined from 
a comparison of the indicated and brake horse- 
power. The indicated horse-power is that 
obtained from the work performed by the vary- 
ing steam pressures in the engine cylinder. The 
area of the pressure-volume or indicator diagram 
(see Indicator) is the work done each cycle. 
From it the work done each minute can be 
calculated if we know the dimensions of the 
piston on which the pressures act, the distance 
it moves, and the number of movements or 
strokes per minute. James Watt defined a horse- 
power as that rate of working at which 33,000 
foot-pounds of work are done per minute. From 
the value of this unit, and the total work done 
per minute by an engine, the horse-power deter- 
mination is simple arithmetic. The brake horse- 
power of an engine is the useful power available 
at the engine crank-shaft, and may be deter- 
mined with the use of a brake, a dynamo and 
electrical power installation, or a torsion meter. 
With the improvement in knowledge of the 
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properties of materials and in workshop pro- 
cesses, there have been great reductions in the 
friction within an engine, and consequent in- 
creased mechanicar efficiencies. 

The change in design of engines has followed 
the regular course of the needs of the extended 
applications of power. In early days engines 
were only used for pumping water, and the speeds 
of running used were suitable for that purpose. 
Later it was necessary to drive rotating machinery, 
and the speeds of running were changed at 
periods to suit the individual requirements. Mills 
needed slow-running engines to drive the shaft- 
ing; for electric power stations, when the engine 
was to be coupled directly, the speeds had to be 
high; and other uses imposed other conditions. 
Many of these uses have now ceased to be of 
importance, for other and more suitable prime 
movers have become available for the service. 
To give an idea of the particular features of 
each type, some description will be given later of 
the outstanding characteristics of each. 

Sturdiness must be the outstanding charac- 
teristic of engines put in charge of unskilled 
labour, and of those working under very rough 
conditions. Elaborate and expensive types of 
engines may suit conditions where fuel is so 
costly and labour so dear that any expedient 
to obtain economy must be resorted to. Where 
fuel is cheap and the working day Lhort, there 
is no necessity for anything but the simplest and 
least expensive type of plant. What the engine 
lacks in economy may be compensated for by 
the other factors. It is the total cost of running, 
not fuel costs only, wages, or the efficiency of 
the engine, that is the important consideration 
in power generation. Condensers may or may 
not be installed, according to the general economic 
conditions of the whole scheme. Their addition 
to the first cost is very soon recovered in the 
saving of steam, as the non-condensing engine 
uses from 20 to nearly 50 per cent more steam 
than a condensing one. For ordinary mill 
driving engines of the horizontal type running 
at comparatively low speeds are to be preferred, 
but there are cases where floor space is limited, 
or where high speeds are needed, when they 
would give place to the faster running vertical 
type. 

There are many methods of improving the 
economy of a steam-engine, such as increasing 
the speed of running, jacketing the cylinders and 
introducing steam from the boiler to keep the 
cylinder temperatures high, superheating the 
steam before entry, or increasing the number of 
cylinders. All such changes, within certain defi- 
nite limits, have shown gains which have been ac- 
counted for in many different ways. The methods 
of producing this economy are supposed by some 
writers to be of such a nature that one is forced 


to the belief that they do not like simple explana- 
tions, but hanker after something which is in- 
volved. In the article Missing Quantity there 
is a reference to the fact that in actual work- 
ing more steam always passes through a steam- 
engine than is shown by the indicator diagram 
as taking part in the useful operations. It has 
often been contended that this difference is due 
to the hot steam entering the cold cylinder and 
condensing on the walls. For this theory to be 
correct it must be assumed that the walls are 
colder than the steam. In actual experiments, 
however, where the walls have been kept pur- 
posely at higher temperatures than the steam 
at any time, missing quantities have been noticed 
and measured. The theory of initial condensation, 
the subject of many elaborate calculations, does 
not therefore account for all the missing quantity. 
There must be some other action going on which 
accounts for the loss. Callendar and Nicolson, 
some thirty years ago, showed conclusively that 
the major part of the missing quantity was due 
to leakage past the valves, and that the tem- 
perature of the cylinder walls only went through 
a certain small range of temperature variation. 
They measured the temperature cycles under 
many different conditions, and established a 
method of estimating the magnitude of the loss 
through initial condensation from the indicator 
diagrams and the average temperature of the 
cylinder walls, as obtained by inserting an 
ordinary mercury thermometer into a hole 
drilled in the metal. They established laws of 
valve leakage which have since been frequently 
verified. 

It is to this missing quantity, composed of a 
certain limited amount of condensation and a 
much larger amount of valve leakage, that one 
must look for any understanding of what goes 
on when an economy change is produced in an 
engine’s running. Anything which raises the 
temperature of the valve seat, reduces the pres- 
sure difference between the inside and outside 
of the valve, alters the speed of movement of 
the valve, or keeps the steam in a very viscous 
state, has the effect of reducing the steam con- 
sumption of an engine. 

For those types of steam-engine in which four 
separate valves have been used for the admission 
and exhaust of steam at each end of the cylinder 
high economies of running have been experienced. 
This has been accounted for by many people as 
due to the sudden actions of closing and opening, 
but there is little question that the advantage 
is due to the fact that steam and exhaust opera- 
tions are performed with the use of separate 
valves. Leakage actions are in that way consider- 
ably reduced. The same remarks apply to the 
central exhaust or uniflow type of engine. In 
this type steam is passed into the cylinder through 
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an ordinary trip-operated valve, and is exhausted 
through openings at the centre-line of the cylinder 
which are uncovered by the movements of the 
piston. The temperature gradient of the cylinder 
wall from inlet to exhaust remains practically 
unaltered all the time, and the temperature re- 
lationships between steam and wall must be 
supposed to be conducive to low amounts of 
condensation. In this case, as in all others, the 
tightness of the valve is the greatest safeguard 
against loss of steam. As elastic-seated valves 
have been introduced into some of these engines, 
the fact that a valve does leak seems to be 
beginning to be recognized. A simple slide valve 
may be scraped to give perfect tightness when 
it is stationary on the valve seat, but once 
movement begins leakage is shown. This takes 
place through the narrow crannies cut through 
the oil and water film on the valve seat by the 
microscopic projections on the supposed fiat 
valve. Wet steam has a very low viscosity. 
As its dryness is increased the viscosity rises, 
and when the superheated condition is reached 
it attains quite high values. Any action which 
prevents the deposit of water on the valve seat 
or keeps the steam dry or the temperature of 
superheat high thus reduces the amount of leak- 
age. 

Portable and Semi-portable Engines. — This type 
has usually a simple single-cylinder engine 
mounted upon the top of the boiler from which 
it receives its steam supply. Sometimes a com- 
pound engine is fitted with the cylinders on the 
top of the boiler and to each side of the centre- 
line. The engines are usually of very simple 
and solid construction, and depend for their 
economy in some cases on the use of superheated 
steam. Each unit actually comprises a complete 
power set. Remarkably good steam economy 
has been obtained with some makes of these 
plants, and they find a popular field of service 
in agricultural work. They are sometimes 
mounted on wheels to facilitate their removal 
to and from the place where they are to be used. 
Engines similar to these in general construction 
are generally referred to as semi-portable, though 
they may on occasion be installed in a fixed 
position. 

Horizontal or Mill Engines. — In this type the 
most common arrangement is to have the first 
part of the expansion process carried out in 
a small cylinder, known as the high-pressure 
cylinder, after which the exhaust steam is carried 
away by pipes as the supply steam for the second 
or low-pressure cylinder. The ordinary steam 
cycle, cut-off, expansion, exhaust, and com- 
pression is carried out in each cylinder. The 
engines of this type usually have the centre-lines 
of the cylinders running parallel to each other, 
the whole structure having the form of a U, 


with the crank-shaft and fiy-wheel forming the 
connecting-link between the side arms. A com- 
mon type of engine has four separate valves for 
each cylinder. These are operated from side 
shafts driven from bevel or worm gearing on 
the crank-shaft. The valves may be of the 
simple piston-plug type, rocking, or double-beat 
form. It is customary to regulate such engines 
by varjdng the point of cut-off. For the achieve- 
ment of this the valves are opened mechanically, 
but closed by springs or dash-pots at a time 
fixed by the momentary speed of running chang- 
ing the position of the governor balls. Such 
engines are run at speeds suitable for the driving 
of many types of industrial machines and shaft- 
ing, and for the rope drives in the operation of 
cotton-mills. 

Uniflow Engines. — In this form of engine, 
which is constructed to carry out all the expan- 
sion actions in each single cylinder, the exhaust 
valves take the form of openings cut in the 
middle of the cylinder wall, which are uncovered 
by the piston moving over them. The inlet 
valves are usually of the trip-operated type. 
Because of the nature of the exhaust arrange- 
ments, the compression of the steam is carried 
out during a large proportion of the stroke, and 
very high pressures are attained. Very good 
results have been obtained by the use of this 
type of engine, and considerable progress has 
been made in its application to other purposes 
than mill-driving, as, for example, in the smaller 
electric power stations, and locomotives have 
been designed which make use of them. 

High-speed Engines. — These were developed by 
Beiliss and Morcom, Willans, Howden, and others 
to meet the demand for an engine which could be 
coupled direct to electric generators or other high- 
speed plant. The early troubles due to lubrication 
were overcome by R. K. Morcom by introducing 
the oil under pressure, after which extensive 
development took place. A large part of the field 
of service of these engines has been filled by the 
introduction of steam turbines (see Turbines^ 
Steam). 

Marine Engines. — In this field the steam-engine 
has been largely replaced by steam turbines for 
passenger boats, and also by the oil-engine in 
some other services, but there is still a large 
production of steam-engines for marine propul- 
sion. Many factors must be considered in the 
determination of the most suitable plant for any 
given installation, and the final decision is a very 
involved question. In early days the introduc- 
tion of compounding, that is, dividing the steam 
expansion processes up into separate operations 
in two or more cylinders, meant a considerable 
gain in economy. Compound, triple, and quad- 
ruple expansion engines gave steam consumption 
results per horse-power less and less as each 
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cylinder was added. They were all suitable for 
the direct operation of screw-propellers at speeds 
suitable for the attainment of the best efficiency 
of propulsion. As a l^team-engine can be made 
reversing and also workable at low loads by the 
simple expedient of linking up the valve gear 
(see Valves and Valve Gears)^ it has proved 
eminently suitable for the heavy service of con- 
tinuous running necessary on a steam-vessel. 
The Stephenson gear, with open or crossed rods, 
proved the most popular type in these engines. 


Locomotive Engines , — ^These have usually two 
simple horizontal or almost horizontal cylinders 
working the usual piston, piston-rod, crosshead, 
connecting-rod, and crank mechanism. In the 
case of inside cylinder engines, the connecting- 
rods work on a crank-shaft with cranks at right 
angles. When outside cylinders are used, the 
connecting-rods work on crank-pins on the 
driving-wheels. The valves may be of the 
piston or the simple flat type, operated usually 
by Walschaert or Stephenson gear. When inside 
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With a separate valve gear for each cylinder it 
was possible to vary the proportioning of the 
total power between the cylinders to suit econo- 
mical working. To prevent the necessity of 
resetting all the operations to the normal before 
reversal, the mechanism to cause the gears to 
take their reverse running positions has always 
been arranged so that the individual setting of 
the valve gear for each cylinder does not in any 
way affect the steam distribution when running 
reversed. This is done by carrying the move- 
ment for reversal through weigh bars on the 
weigh shaft to the link motions. If the weigh 
bar is set so that it is in line with the link when 
running ahead, and at right angles to it when 
going reversed, the desired arrangement is 
obtained. 


cylinders are employed, the two flat valves com- 
monly work in the same valve-chest. Each 
cylinder consists of a separate engine, and both 
work non-condensing, the exhaust steam being 
passed through a blast-pipe below the funnel 
to create the draught for the boiler. Some part 
of the exhaust steam is sometimes used for 
feed-water heating. 

Steamer (or Logger-head) Duck (Tachyeres 
cineretis), a species of marine duck from 35 to 
40 inches in length, distinguished by its small, 
short wings, and the swiftness with which it 
paddles over the surface of the water. It is 
found in Patagonia and the Falkland Islands. 

Steam-hammer, an appliance used in steel- 
works and engineering factories, by the blows 
of which hot metal may be pounded into any 
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desired shape. The sizes of these tools are usually 
specified in terms of the mass of the falling 
weight. The effective blow is of very great 
magnitude but is expended in a moment, and 
produces effects similar to those caused by the 
application of a dead load of about one hundred 
times that of the falling mass. They are made 
in two forms, the overhanging type and the arch 
type, the reference being to the shape of the 
frame. The illustration shows the construction 
adopted by some makers for the heavy machines. 
The steam cylinder is situated at the top of the 
frame, and in it is a piston with suitable ring 



Steam-hammer, 1 2-ton Size 
By permission of Messrs. B. & S. Massey, Ltd. 


packing and provided with a piston-rod which 
is connected at the foot to the hammer head. 
The steam stop valve is controlled by a hand- 
wheel on a long shaft, and the valve of the 
cylinder is moved to and fro to suit the actions 
required by the operation of a simple hand-lever. 
The head moves in guides on the frame, and 
below it an anvil is provided. In the machine 
illustrated the frame is a girder structure com- 
posed of angle iron and steel plate. The founda- 
tions of heavy plant of the steam-hammer type 
must be given great consideration because of the 
possibility of causing vibration troubles in 
neighbouring property. 

Stearic Acid (CjeHj^Og), one of the most 
important and abundant of the higher fatty 
acids. It may be obtained by hydrolysis of 
vegetable and animal fats, such as beef and 
mutton suet and hard oils generally, by means 
of caustic soda or hydrochloric acid; or it may 


be prepared by reduction of oleic acid. Stearic 
acid, which is odourless, tasteless, insoluble in 
water, but soluble in alcohol, forms white scaly 
crystals melting at 69° C. With alkalis and 
metallic oxides it forms salts known as the 
stearates. The sodium and potassium salts 
constitute the chief ingredients of soap, white 
curd soap, for example, being composed mainly of 
sodium stearate. The acid burns like wax, and 
along with palmitic acid is used in making candles. 

Stearin, or Tristearin, a glyceride, CgH^* 
(CxaH^sO a)„ occurring in suet and tallow or the 
harder ingredients of animal fats; palmitin and 
olein, also glycerides, being the softer ones. It 
is obtained from mutton suet by repeated solu- 
tion in ether and crystallization, or from tallow 
by pressing between hot plates and subsequent 
crystallization from ether. In either case it 
usually retains small amounts of palmitin. The 
commercial product becomes rancid on exposure 
to air. It has a pearly lustre, is soft to the touch, 
and is not greasy. It is insoluble in water, but 
soluble in hot alcohol and ether. When treated 
with superheated steam, it is hydrolyzed to 
stearic acid and glycerine, and when boiled with 
alkalis yields a salt or soap and glycerine, 

Ste'atite, a massive variety of talc. It is a 
compact stone, white, green of all shades, grey, 
brown, or marbled, is very soft, and is soapy 
or unctuous to the touch, hence the name soap~ 
stone. It is used in the manufacture of porce- 
lain, in polishing marble, as a lubricant, and as 
the basis of rouge and other cosmetic powders. 
See Talc, 

Steel is the term applied to certain qualities 
of iron containing carbon; but as the proportion 
of carbon can be graded continuously from 
wrought iron, which generally contains less than 
0*2 per cent of carbon, up to cast iron, which 
may contain as much as 5 per cent, the position 
of steel lying between these is necessarily in- 
definite. (See Iron,) Besides the essential ele- 
ments iron and carbon, steel also contains small 
quantities of silicon, phosphorus, manganese, and 
sulphur. In steel used for tools, springs, and 
various other purposes, long practically the only 
kind in use, and now known as hard or tool steel, 
the carbon varies in amount from about 0*8 to 
1*3 per cent, the toughness, tenacity, and hard- 
ness being increased with the increase of the 
carbon, while the elasticity decreases with the 
increase of hardness. Mild or structural steel 
contains from 0* 1 to 0*4 per cent of carbon. When 
it is red-hot, mild steel can be welded almost 
as easily as bar iron. It is a bright greyish-white 
in colour, the texture is granular, and in specific 
gravity it varies from 7*6 to 7*8. In commerce 
high-carbon steel takes various names: as when 
it is called blister steel from the character acquired 
by its surface in the process of cementation, 
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shear steel when blister steel is doubled over and 
welded into bars, and cast steel when it is melted 
or cast into ingots. The value of hard or tool 
steel depends greatly on the readiness with which 
it can be hardened. It is found that the higher 
the temperature, within limits, to which it is 
raised and the more sudden the cooling the 
greater is the hardness. The hardness thus in- 
duced is always accompanied by a certain amount 
of brittleness, which is removed by an operation 
of tempering. This consists in reheating the 
hardened steel to a comparatively low tempera- 
ture, followed by a second quenching. The 
temperature used is commonly judged by the 
appearance of temper colours on the steel, 
which are due to very thin films of oxide formed 
on the surface. The properties of steel are largely 
affected by the introduction of small quantities 
of other metals, such as nickel, chromium, man- 
ganese, tungsten, tnolybdenum, vanadium, &c. 

The most important methods of producing 
steel are: (1 ) The cementation process^ which con- 
sists in adding the requisite amount of carbon 
to wrought iron. The bars of iron are placed in 
fire-brick chambers between layers of charcoal 
and there subjected to heat from a furnace 
underneath. The fire is usually maintained for 
six or eight days, and the temperature to which 
it is raised depends upon the degree of carbon- 
ization required. When the bars, now become 
steel by the addition of carbon, are withdrawn, 
they are brittle and covered with blisters. (2) 
The Bessemer process. In this method, which 
was introduced by Bessemer in 1856, the carbon 
is first removed from the pig-iron by blowing a 
stream of compressed air through the metal when 
in a molten condition. When this is accomplished, 
the exact amount of carbon required is afterwards 
added in the form of spiegeleisen, or ferroman- 
ganese. Briefly, the process is conducted as 
follows. The charge of molten pig-iron is run 
from the furnace into the converter. This latter 
is a vessel formed of boiler plate, and lined 
internally with ‘ ganister ’. The converter is 
then swung back into a vertical position, and 
by this action the air-blast is automatically 
turned on. In a few minutes most of the silicon 
and manganese is removed, and the carbon is 
oxidized by the air to carbon dioxide and passes 
away with the blast. This having been shut 
off, a quantity of molten spiegeleisen is run in, 
and then the whole contents of the converter 
are poured out into the casting ladle. (3) The 
‘ basic ’ or Thomas-Gilchrist process removes the 
phosphorus from such highly phosphoric pig- 
irons as those produced in the Cleveland district. 
To effect this the ordinary Bessemer converter is 
lined with a mixture of magnesia and lime, a 
quantity of the latter being also added to the 
charge when the blast is in progress. This lining 
VOL. X 


enables basic slags to be maintained which com- 
bine with the phosphorus pentoxide produced by 
the oxidation of the phosphorus, thus forming 
metallic phosphates. The phosphates thus 
obtained are known as basic slag, and form a 
valuable fertilizer. (4) In the Siemens-Mariin or 
open-hearth process^ pig-iron is decarbonized by 
melting it with scrap iron, along with ores 
containing oxides of iron. First the pig-iron and 
scrap is charged into a furnace heated to a very 
high temperature by gas from a Siemens gas- 
producer. Then iron oxide is added in small 
quantities until the decarbonization of the pig- 
iron is complete. When this is accomplished, a 
fresh quantity of pig-iron is added to supply the 
exact amount of carbon required, or else the 
metal is recarburized by the addition of spiegel- 
eisen, or ferromanganese. The whole charge is 
kept molten until ready to be run off into ingot 
moulds. (5) In the Siemens process, as recently 
modified, a much larger relative quantity of pig- 
iron is employed, and this in the molten state is 
run into a small amount of molten iron contained 
on the bed and previously completely decar- 
burized. Iron containing phosphorus can also 
be used in a Siemens furnace, provided a basic 
bed is used and a basic slag provided for. (6) 
Electric furnaces have recently been largely used 
in the manufacture of high-class carbon steel and 
the special or alloy steels mentioned above. In 
some cases the electric furnace is used for purify- 
ing steels made by one of the other processes, as 
owing to the higher temperatures available, very 
basic slags may be formed which enable the sul- 
phur to be removed. As a result of the improved 
methods of manufacture the cost of steel has 
been greatly reduced, and it has displaced 
wrought iron for many purposes, especially in 
the building of ships, while new uses for it have 
been found. For bibliography, see article Iron, 

Steel-bow, a term in Scots law, steel-bow 
goods consisting in corn, cattle, straw, imple- 
ments, &c., delivered by the landlord to his 
tenant, by means of which the tenant is enabled 
to carry on the farm, and in consideration of 
which he becomes bound to return articles equal 
in quantity and quality at the expiration of the 
lease. The origin of the term is uncertain. 

Steele, Sir Richard, English essayist, w^as born 
in 1672, and died in 1729. At the age of twelve 
he went to the Charterhouse, where he first met 
his great friend and collaborator Addison. He 
entered Christ Church, Oxford, in 1689, after- 
wards migrating to Merton. His friend Addison 
was at this time a demy of Magdalen. Steele left 
Oxford abruptly without a degree in 1694, and 
enlisted as a trooper in the Horse Guards. His 
poem on the death of Queen Mary gained him 
an ensigney in the Coldstream Guards. In 1700 
he fought a duel with a Captain Kelly, whom 
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he wounded severely. This misadventure in- 
spired Steele to write a religious pamphlet, The 
Christian Hero (1701). This publication did not 
make Steele a favourite in his mess, and to 
rehabilitate his character as a wit he wrote a 
comedy, The Funeral: or. Grief d la Mode (1701). 
His other plays were; The Lying Lover (1708), 
The Tender Husband (1705), and The Conscious 
Lovers (1722). After an unsuccessful search for 
the philosopher's stone, he took to journalism as 
providing a more certain means of livelihood. 
The Taller appeared on 12th April, 1709, and 
continued to appear thrice weekly until 2nd Jan., 
1711. Addison joined Steele in this venture; and 
in Steele's own words I fared like a distressed 
prince, who calls in a powerful neighbour to his 
aid; I was undone by my auxiliary; when I 
had once called him in, I could not subsist with- 
out dependence on him.” Of the two hundred 
and seventy-one numbers of The Taller, Steele 
wrote one hundred and eighty-eight and Addison 
only forty-one. The more celebrated Spectator 
appeared daily from 1st March, 1711, to 6th 
Dec., 1712. Of its five hundred and fifty-five 
numbers, Steele wrote two hundred and thirty- 
six and Addison two hundred and seventy-four. 
The Speclator was followed by The Guardian 
(1718), The Englishman (1713), The Lover (1714), 
The Reader (1714), and the less known Toom 
Talk, Tea Table, Chit Chat, Plebeian, and Theatre. 
Steele, as a sturdy Whig, prospered after the 
accession of the Hanoverian dynasty. He became 
a justice of the peace and Deputy-Lieutenant of 
Middlesex, and was knighted in 1715. Steele was 
always in monetary difficulties, though he was 
twice married (1705 and 1707) and received a 
small fortune with both his wives. His second 
wife died in 1718, and Addison, with whom he 
had had a painful quarrel, died in 1719, so his 
later years were sad and lonely ones. 


STEERING GEAR 

lating man of talent. Steele was more original 
than Addison, and Addison more effective than 
Steele. Criticism has done scant justice to Steele 
by emphasizing the difference between his preach- 
ing and his practice. In many ways Steele was 
a greater man than Addison; he was more modest, 
more warm-hearted, and more human. He ranks 
as one of the earliest, wisest, and wittiest of 
English essayists. — Bibliography: Austin Dob- 
son, Richard Steele (English Worthies Series); 
G. A. Aitken, Life of Richard Steele; J. Forster, 
Historical and Biographical Essays (vol. ii); W. 
Hazlitt, Lectures on the English Comic Writers. 

Steelyard, formerly a factory in London be- 
longing to the Hanse merchants, who had long 
valuable trading privileges, and a certain measure 
of self-government, the internal discipline of their 
factory being half monastic and half military. 
Their factory was walled, and to this the Hanse 
merchants more than once owed their safety 
in popular risings, when Flemings and other 
foreigners were massacred. After the decline of 
the Hanse Towns (q.v.) the Steelyard remained 
in the possession of the free towns of Liibeck, 
Hamburg, and Bremen till 1853, when it was 
sold to some private speculators. 

Steeplechase, a kind of horse-race across a 
difficult tract of country in which ditches, hedges, 
fences, and other obstacles have to be jumped 
as they come in the way. It is said that the 
name is derived from the fact that originally any 
conspicuous object, such as a church-steeple, was 
chosen as a goal, towards which those taking 
part in the race were allowed to take any course 
they chose. The steeplechase course of the 
present day is marked out by flags, between 
which the rider must pass before he can win 
the race. See Horse-racing. 

Steering Gear. The course of a vessel is 
changed by altering the angle that the rudder 
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Steering Gear. Reproduced by permission of Messrs. The Citroen Gear Co., Ltd. 

Steele and Addison were ideally matched as makes with the longitudinal axis of the ship, 
literary partners. Each was the exact comple- In simple small boats a tiller serves the purpose 
ment of the other; it was *the very marriage of changing the setting, but with large vessels 
of pro with con ’. Steele was a spontaneous and the loads encountered are very considerable, 
erratic genius, Addison was a cold and calcu- and some type of gear is essential. The motion 
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from the steering wheel is given to a chain which 
is wound on to a drum at one end and off the 
other. This motion is taken directly to a tiller 
of the simple type, or to one of quadrant form, 
or to a steering engine, the motion of which is 
used to provide the actual travel. Suitable stops 
for the rudder must be provided on deck and 
securely fastened in the way of the tiller or 
quadrant to withstand the pressures. When 
brakes are fitted to the gear, or when the quad- 
rant is directly geared to the steering engine, 
stops are unnecessary. Steamers of over 250 
feet length are fitted with two independent 
steering gears, one of which is operated by 
steam or some form of mechanical gearing, the 
controlling wheels for which are mounted, the 
one beside the gear and the other on the navi- 
gating bridge. 

Steevens, George, Shakespearean critic, bom 
at Stepney in 1736, died in 1800. He was edu- 
cated at King's College, Cambridge, and in 1766 
he published Twenty of the Plays of Shakespeare 
in 4 vols. After this he was associated with Dr. 
Johnson in an edition of Shakespeare published 
in 1773. He then prepared a corrected text of 
the dramatist’s works in 15 vols., which remained 
for a long time the standard edition. 

Stein (stin), Heinrich Friedrich Karl, Baron 
von, German statesman, born at Nassau 1757, 
died 1831. He studied at Gottingen, entered the 
mining department of the Prussian Government, 
became head of the mines and manufactures 
(1784) department in Westphalia, visited the 
mining districts of England in 1786, became 
president of the provincial chambers of West- 
phalia in 1796, and a Minister of State in 1804. 
For his criticisms on the administration he was 
dismissed (1807), but in a few months he was 
recalled, with power to introduce his reforms. 
Accordingly he abolished serfage by edict, made 
military service obligatory on all classes, and re- 
arranged the financial and administrative affairs. 
In less than a year he was proscribed by Napo- 
leon and dismissed from office, but his civil 
reforms, combined with the military reorgan- 
ization of Scharnhorst and Gneisenau, formed 
the foundation upon which was raised the 
structure of Prussian greatness. He afterwards 
visited St. Petersburg (Petrograd), and was 
instrumental in bringing about the coalition 
which crushed Napoleon. When the military 
struggle was over, he spent his life in retirement. 
— Cf. Sir John Seeley, Life and Times of Stein, 

Steinbock (stinltiok), or Steenbok (stan^'bok; 
Nanotrdgus campestris), a small antelope found 
in South Africa. It is ashen grey on the sides, 
white underneath, stands about 2 feet in height, 
and its flesh is much esteemed. The male alone 
has short horns. The name is also applied in 
Europe to the ibex (q.v.). 


Steiner, Jakob, Swiss geometer, bom 1796, 
died 1863. He is one of the most eminent of pure 
geometers, but had no taste for analysis. The 
co-operation of Steiner and the gifted young 
Norwegian mathematician N. H. Abel (1802- 
29) enabled A. L. Crelle in 1826 to found Crelle^s 
Journal, a mathematical periodical with a long 
and distinguished history. A new chair of geo- 
metry was founded for Steiner at Berlin in 1834. 

Stele, in botany, the central core of vascular 
or conducting tissue in the stem and root of 
vascular plants (Pteridophytes and seed -plants), 
also termed the central cylinder. Often, but not 
invariably, its outer boundary is clearly marked 
by the sheathing layer known as the endodermis 
(q.v.). There are many different types of stele, 
especially among Pteridophytes, and a great deal 
of ingenuity has been expended in classifying and 
explaining these. A recent theory which regards 
the type of stele as closely related to the size of 
the stem or root appears to have much in its 
favour. 

Stellar Photography. Though the extensive 
use of photography in astronomy is compara- 
tively recent, the association of the two sciences 
goes back a considerable time. Sir John Herschel 
in 1819 introduced the use of hyposulphite of 
sodium, and suggested the employment of glass 
plates. Daguerre’s introduction of sodium iodide 
and a copper or sodium plate was brought into 
notice by Arago. Draper photographed the moon 
in 1840 with a wet plate, and five years later 
Fizeau and Foucault took a daguerreotype of the 
sun. Afterwards lunar photography was taken 
up by De la Rue and by Rutherfurd. More 
recently splendid photographs of the moon have 
been obtained at Paris by MM. Henry, and in the 
United States at Cambridge, Lick, and Mount 
Wilson (see Plate, vol. xi). The striking suc- 
cess of Gill in photographing the comet of 1882 
inaugurated the era of astronomical photography. 
In the multiplicity and accuracy of detail per- 
manently recorded with comparative ease and 
extraordinary rapidity, it has proved invaluable. 
For many years photographs of the sun have 
been taken at Greenwich on every day when 
weather has permitted. In conneetion with 
spectroscopy, photography is especially useful. 
By photography comets have been picked up at 
distances beyond visual observation. Faint minor 
planets and satellites have been discovered and 
their motions determined, though they may never 
have been directly seen. Photographs are also 
of particular advantage in showing which stars 
are nearest to us, by their displacements rela- 
tively to the more distant stars, on plates exposed 
at intervals of a few months. The parallaxes and 
distances are thereby found. One of the most 
important applications is in the cataloguing of 
the stars. As a result of an international confer- 
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ence in 1887, eighteen of the principal observa- 
tories took up the construction through photo- 
graphy of an Astrographic Catalogue, an enor- 
mous work, which will prove of the greatest 
service to astronomers in the ftiture. 

The relative times required by different stars 
to impress their images on photographic plates, 
or the comparative sizes of image given by a 
definite time of exposure, give a measure of the 
relative brightness of the stars. Stellar magni- 
tudes so ascertained differ, however, from those 
estimated by the eye, in respect of stars of 
different colours, because the rays of the violet 
end of the spectrum are highly active photo- 
graphically, and those of the red end extremely 
inert. Thus stars are spoken of as having certain 
photographic magnitudes, which may differ from 
the visual magnitudes. In each case a star is 
considered to be brighter than another by one 
magnitude when its light, photographic or visual, 
is 2*512 times brighter. (This number is the 
fifth root of 100.) The scales are so chosen that 
for any star of type Ao (a bluish star) the photo- 
graphic and visual magnitudes are equal. For 
most stars the photographic magnitude is thus 
represented by a larger number than the visual. 
The difference is called the colour-index, and 
indicates the colour and, generally speaking, the 
spectral class of the star. 

Stellenbosch, a town of Cape Province, Union 
of South Africa, connected by rail with Cape 
Town. Pop. 3000. 

The name is associated in military slang with 
the curtailment of the powers of incompetent 
officers who, during the Kaffir wars, were rele- 
gated to this place; e.g. Kipling uses the phrase 
“ You’re bound to be Stellenbosched ”, in which 
the word is given the meaning of supersession 
without formal disgrace. Some writers, however, 
trace the word back to Lady Barnard (South 
African Journal, 1797), who described Stellen- 
bosch as an asylum for old age. 

Stem, in botany, the axis of growth of a plant 
above ground. The stem may be either her- 
baceous or woody, solid or hollow, jointed or 
unjointed, branched or simple, upright or trailing, 
&c. In some plants the stem is so short as to 
seem to be wanting, the leaves and flower-stalks 
appearing to spring from the top of the root. 
There are also stems, such as the rhizome and 
tuber, which, being subterranean, have been 
mistaken for roots. See Botany, 

Stencil, a thin plate of metal, leather, or other 
material used in painting, marking, &c. The 
pattern is cut through the material composing 
the stencil, which is applied to the surface to be 
painted. The brush then being brought over the 
stencil, only the interstices representing the pat- 
tern receive the colours. 

Stendal, a town and railway junction of 


Prussia, in the province of Saxony, on the Uchte. 
It has an old cathedral, and manufactures cloth, 
agricultural machinery, starch, leather, railway 
rolling-stock, and tobacco. Pop. 27,000. 

Stendal is a junction on the line from Oberhausen to 
Berlin, via Hamm, Hanover, Wustermark, and Spandau, 
where it is met by the north and south line between Witten- 
berg and Halle (via Magdeburg). Another line runs north- 
west to Ulzen. 

Stennis, or Stenness, a loch in Pomona, 
Orkney, a few miles north-east of Stromness, 
14 miles in circumference. It is remarkable for 
the two groups of standing stones, somewhat 
similar to those of Stonehenge, which are found 
on its shores. The smaller group, of which only 
two remain erect, belongs to an area 190 feet in 
diameter with an outside ditch 50 feet in width. 
The larger group, known as the Ring of Brogar, 
consists now of fifteen stones in an enclosure 
340 feet in diameter. See Standing Stones, 

Stentor, a genus of infusoria popularly known 
as trumpet animalcules. They are among the 
largest of their kind, and are usually found 
adhering to the stems and leaves of aquatic 
plants. 

Stephano'tis, a genus of plants of the order 
Asclepiadaceae. S. Jloribunda, sometimes called 
wax-flower, is a favourite in cultivation. It is a 
climbing plant, with bunches of fragrant, white, 
waxy flowers, a native of Madagascar. 

Stephen, Sir James, British historian, born in 
London in 1789, died in 1859. He was educated 
at Cambridge, practised as a barrister, became 
Under-Secretary (1834) for the Colonies, and on 
his retiral he was appointed professor of modern 
history in Cambridge University. He was the 
author of Essays in Ecclesiastical Biography 
(1849) and Lectures on the History of France 
(1851). 

Stephen, Sir James Fitzjames, British judge, 
son of the preceding, was born in 1829, died in 
1894. Educated at Trinity College, Cambridge, 
he was called to the Bar in 1854, became recorder 
of Newark-on-Trent (1859), legal adviser to the 
Indian Council (1869), professor of common law 
at the Inns of Court (1875), and a judge of the 
High Court of Justice (1879). He was the author 
of Essays of a Barrister (1862), General View of 
the Criminal Law of England (1863), A Digest 
of the Law of Evidence (1876), A Digest of the 
Criminal Law ( 1 877 ), and A History of the Criminal 
Law of England (1883). 

Stephen, Sir Leslie, British man of letters, 
born 1832, died 1904. He was educated at Eton, 
King’s College, London, and at Trinity Hall, 
Cambridge. He was editor of the Comhill 
Magazine from 1871 to 1882, when he undertook 
the editing of the Dictionary of National Bich 
graphy. He resigned his editorial connection 
with the undertaking in 1891, when he was 
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succeeded by Sidney Lee. His works include: 
Hours in a Library (1874-9), History of English 
Thought in the Eighteenth Century (1876), Samuel 
Johnson (1878), Alexander Pope (1880), Swift 
(1882), An Agnostic's Apology (1893), and The 
English Utilitarians (1900). 

Stephen, St. There are three saints of this 
name in the calendar, viz.: (1 ) The martyr whose 
death is recorded in the Acts of the Apostles, 
chaps, vi and vii, and whose festival is held on 
26th December; (2) Stephen, a Pope from 253 
to 257 (his day is the 2nd August); and (3) 
Stephen the king (Stephen I of Hungary), a 
popular saint in Hungary and South Germany. 

Stephen of Blois, King of England, son of 
Stephen, Count of Blois, and Adela, daughter of 
William the Conqueror, was born about 1097, 
died 1154. He was educated in England by his 
uncle, Henry 1, and, on Henry’s death in 1135, 
he claimed the Crown, in opposition to his 
cousin, the Empress Matilda, Henry’s daughter. 
His success in seizing the throne was due to the 
support of the Church, and while he continued 
to enjoy clerical support he was able to defeat 
the invasion of David I of Scotland, who in 

1138 fought the battle of the Standard (q.v.) 
as the champion of his niece, Matilda. But in 

1139 Stephen quarrelled with the bishops, and 
in the same year the empress landed in England, 
and there began the period of civil war known 
as the Anarchy. Stephen was captured at Lincoln 
in Feb., 1141, and Matilda’s party seemed to be 
triumphant, but in June the Londoners drove 
her out of the capital, and her half-brother and 
chief supporter, Robert of Gloucester, was soon 
after captured, and exchanged for Stephen. The 
crisis of the war came in 1142, when Matilda was 
besieged in the castle of Oxford, from which she 
escaped, at Christmas, across the frozen Thames. 
She continued the struggle until 1148, but never 
again seriously threatened the power of Stephen, 
who was able, in 1149, to defeat an invasion by 
Matilda’s son, Henry. In 1153 Henry made a 
second invasion, and Stephen, who had lost his 
own heir, Eustace, made the Treaty of Walling- 
ford by which Henry was to succeed to the 
Crown. His own mild temperament, and the 
civil war, prevented Stephen from giving Eng- 
land the stern rule which she needed, and the 
people, who suffered from baronial tyranny, 
looked back with horror to his reign, and wel- 
comed the strong government of his successor, 
Henry II. 

Stephens, or Steph'anus (English and Latin 
forms of Estienne or Etienne), the name of a 
notable French family of printers and scholars, 
the founder of which was Henry Stephens, who 
established himself in Paris about 1502. He was 
succeeded by his second son Robert (1503-.59), 
who printed and published an edition of the New 


Testament (1523), a Latin Bible in folio (1528), 
and a Thesaurus Linguee Latince (1532), and in 
1539 was appointed king’s printer. Of the whole 
Bible he printed some eleven editions. He in 
turn was succeeded by his eldest son Henry 
(1528-98), who visited Italy, Flanders, and Eng- 
land, and was instructed in all the learning of 
the time. In 1551 he joined his father, who 
subsequently had settled in Geneva, and pub- 
lished an enormous amount of work, among 
which were some fragments of Greek historians, 
Apologie pour Herodote (1566), a great Thesaurus 
Linguce Grcecce (1572), Plutarch (1572), and Plato 
(1573). 

Stephenson (ste'vn-sun), George, British engi- 
neer, born at Wylam, near Newcastle, in 1781, 
died in 1848. In his fourteenth year he became 
assistant to his father, who w’as fireman at a 
colliery, and in 1812 he was ap))ointed to manage 
the engine at Killingworth Colliery. Meanwhile 
he had been educating himself, chiefly in the 
science of mechanics, with the result that he 
obtained permission from Lord Ravensworth to 
construct a travelling engine for the colliery 
tramway. This he accomplished in 1814, and 
next year he introduced a great improvement in 
the shape of the steam-blast. In 1822 he suc- 
ceeded in inducing the projectors of the Stockton 
and Darlington Railway to adopt an improved 
locomotive. He was then employed to construct 
the Liverpool and Manchester Railway, the 
directors of which accepted his locomotive called 
the Rocket, which at the trial trip in 1830 ran 
29 miles in an hour. He was afterwards identified 
with numerous railway undertakings, and he was 
also the inventor of a miners’ safety-lamp. — 
Cf. S. Smiles, The Lives of George and Robert 
Stephenson, 

Stephenson, Robert, British engineer, son of 
the preceding, born in 1803, died 1859. He was 
educated at Newcastle, apprenticed to a coal- 
viewer at Killingworth, and attended science 
classes at Edinburgh University. Afterwards he 
assisted his father in the survey of various rail- 
way lines; and was subsequently employed in 
railway undertakings both at home and abroad. 
His most notable engineering achievements were 
the construction of the high-level bridge at 
Newcastle-on-Tyne, the railway bridge at Ber- 
wick-on-Tweed, the tubular bridge over the 
Menai Straits, and the Victoria tubular bridge 
over the St. Lawrence in Canada. 

Stepniak, pseudonym of Sergei Mikhailovitsh 
Kravtshinsky, Russian revolutionary writer, born 
in 1852, died in 1895. Whilst a student in St 
Petersburg he joined a nihilist circle, was arrested 
in 1874, but escaped. He subsequently lived in 
Italy and in Switzerland, where he was active 
in spreading revolutionary propaganda, and in 
1884 settled in London. His works include: 
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Underground Russia, The Russian Storm Cloud, 
and King Stork and King Log, 

Steppes, a Russian name applied to those 
extensive plains which, with the occasional occur- 
rence of low ranges of hills, stretch from the 
Dnieper across the south-east of European Russia, 
round the shores of the Caspian and Aral Seas, 
between the Altai and Ural chains, and occupy 
a considerable part of Siberia. In spring they 
are covered with verdure, but for most of the 
year they are dry and barren. 

Sterculia'cese, a natural order of pol 3 rpetalous 
dicotyledons, allied to Malvaceae. The plants of 
this order are trees or shrubs, with alternate, 
stipulate, simple, and often toothed leaves, with 
a variable inflorescence. They are natives of 
tropical and subtropical regions. The most im- 
portant member of the order is the cacao tree; 
others are the kola tree, the baobab, the durian, 
and the silk-cotton tree. Of these, baobab and 
silk-cotton belong to the sub-order Bombaceae 
(or Bombacacese), which is often classified as a 
separate order. 

Stereochemistry. In its broadest sense, this 
term is applied to the study of all that concerns 
the arrangement in space of the atom in the 
molecule; but in the more restricted sense, it is 
the study of substances which show a particular 
kind of isomerism dependent on the arrangement 
of the atoms in space. The atoms are regarded 
as being grouped around a central atom in such 
a way that there is no plane of symmetry. For 
instance, certain carbon compounds in the liquid 
state or in solution rotate a ray of plane polarized 
light either to the right or to the left, e.g. lactic 
acid prepared by the souring of milk has no effect 
on polarized light, whereas sarcolactic acid, of the 
same molecular formula and same chemical pro- 
perties, rotates polarized light to the right. These 
substances are represented by the formula 
CHjCHOH-COOH, and the only difference 
appears to lie in the arrangement of the atoms 
in space around the second of the carbon atoms 
mentioned in the formula. Ordinar^’^ lactic acid 
may be broken up into two forms, one rotating 
polarized light to the right, d-lactic acid, the same 
as sarcolactic acid; and one rotating polarized 
light to the left, Ulactic acid. These two acids 
are stereoisomers. The foundations of stereo- 
chemistry were laid by the chemists van’t Hoff, 
Le Bel, and Pasteur. At first stereochemistry 
was confined to carbon compounds and to those 
compounds which affected polarized light. For 
instance, stereoisomerism explained the four dif- 
ferent tartaric acids, the two fumaric acids, &c. 
Later, the phenomenon was more widely studied, 
and it was found that many elements, both non- 
metals such as nitrogen, sulphur, phosphorus, 
silicon, &c,, and metals such as cobalt, chromium, 
&c,, exhibit the same phenomenon of stereoiso- 
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merism in certain of their compounds, and exist 
in different forms with the same chemical charac- 
teristics, but different melting-points and other 
physical properties. 

Stereoscope, an optical instrument based on 
the principle of binocular vision. If two photo- 
graphs of a landscape are taken from two slightly 
different lateral positions, and the photographs 
are mounted side by side and looked at through 
a stereoscope, a single picture is seen which has 
the appearance of solidity or relief. The usual 
form of stereoscope is that in which the two 
images are combined by means of lenses. Stereo- 
scopic lenses are formed from two segments of 
a convex lens placed with their thin edges to- 
wards each other. The rays from corresponding 
points in the two pictures are refracted by such 
lenses towards their thickest parts, i.e. to the 
sides of the stereoscope, and thus appear to the 
eye to diverge from a single point where the 
composite image is formed. A partition is placed 
so that each eye sees only one picture. The 
double photographs required for the stereoscope 
can be taken by means of the stereoscopic 
camera. 

Stereum, a large genus of basidiomycetous 
Fungi, family Thelephoraceae. The fruit-bodies 
resemble small shelf-fungi (Polyporine®), but 
bear the basidia on the surface instead of in 
tubes. S, hirsutum is very common as a sapro- 
phyte on rotting wood, but can act as a parasite 
on deciduous trees, the spores gaining access 
through wounds. 

Sterlet, a ganoid fish of the Caspian and vari- 
ous rivers in Russia, the Adpenser ruthentis, a 
species of sturgeon, highly esteemed for its flavour, 
and from whose roe is made the finest caviare. 
See Sturgeon, 

Sterling, John, Scottish poet and essayist, 
born at Karnes Castle, Island of Bute, in 1806, 
died 1844. He was the son of Edward Sterling, 
subsequently editor of The Times; received his 
education at Glasgow and Cambridge Univer- 
sities; became for a short time editor of the 
Athenceum; took orders in the Church, and was 
ordained (1834) curate to Julius Hare at Hurst- 
monceaux; afterwards went abroad for his health, 
and published a volume of poems (1889), as also 
the tragedy of Strafford (1848). He is now known 
chiefly as the subject of Carlyle’s Life of John 
Sterling (1851), which was inspired by the in- 
adequacy of the memoir prefixed by Archdeacon 
Hare to Sterling’s Essays and Tales (1848). 

Sternberg, a town of Czecho-Slovakia, in 
Moravia. It has important manufactures of 
linen, cotton, hosiery, tobacco, and liqueurs. 
Pop. 14,600. 

Sterne, Laurence, English humorist, was born 
in 1718, and died in 1768. His father was an 
impecunious army officer, who never rose above 
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the rank of lieutenant. Sterne accordingly spent 
his childhood and part of his boyhood in one 
barracks after another in different parts of Ire- 
land and England. At last he was sent to school 
at Halifax, and, after his father’s death, to Jesus 
College, Cambridge. His great-grandfather (died 
1683) had been master of this college, and sub- 
sequently Archbishop of York. Sterne graduated 
B.A. in 1736, and m.a. in 1740; he was ordained 
deacon in 1736, and in 1788 was presented to 
the living of Sutton-in-the-Forest, near York, 
being ordained priest in the same year. He lived 
at Sutton for twenty years, and his life was 
uneventful, save for his marriage to Elizabeth 
Lumley in 1741, and the birth of his daughter 
Lydia in 1747. 

In 1759 Sterne suddenly leapt into fame by 
publishing two volumes of The Life and Opinions 
of Tristram Shandy, The dates of the different 
volumes of this masterpiece are as follows: vols. 
i and ii, 1759; vols. iii, iv, v, and vi, 1761-2; 
vols. vii and viii, 1765; and vol. ix (the last) 
in 1767. Sterne, therefore, was forty-six years 
of age before he attained celebrity. He was 
lionized in London, and had social engagements 
‘ a fortnight deep On the strength of his suc- 
cess he published a collection of his sermons in 
seven volumes. One of his new friends. Lord 
Fauconberg, presented him to the perpetual 
curacy of Coxwold. His health, however, l)egan 
to fail, and he travelled in France from Feb., 
1762, to the summer of 1764. In the autumn 
and winter of 1765 he went for a tour on the 
Continent, which supplied him with material for 
his Sentimental Journey through France and Italy 
(2 vols., 1768). Soon after the appearance of this 
work Sterne died in his London lodgings. 

To appreciate Sterne’s wayward genius in a 
few words is difficult. The learned Dr. Farmer, 
master of Emmanuel College, Cambridge, warned 
those in statu pupillari who admired Tristram 
Shandy that “ however much it may be talked 
about at present, in the course of twenty years, 
should any one wish to refer to it, he will be 
obliged to go to an antiquary ”. This was an 
extremely erroneous prophecy. Tristram Shandy 
is, however, read in spite of its eccentricities, 
not because of them. Its peculiarities are many. 
Its author said himself, “ If I thought you was 
able to form the least judgment or probable 
conjecture to yourself, of what was to come in 
the next page — I would tear it out of my book.” 
He also said with much truth, ” I think there 
is a fatality in it — I seldom go to the place 
I set out for.” Owing either to his innate char- 
acter or to his sojourn in Ireland, Sterne con- 
sidered that laws were made to be broken. He 
asserted the liberty of the novel, and some 
critics have passed on him the verdict of Rabbi 
Busy, ” Thou art all licence, even licentiousness 


itself.” It was his pathos and sentiment which 
chiefly recommended him to his contemporaries. 
Dowden has well said of him, “ Mr. Yorick made 
a mistake about his family tree; he came not 
out of the play of Hamlet, but out of As You 
Like It, In Arden he wept and moralized over 
the wounded deer; and at Nampont his tears 
and sentiment gushed forth for the dead don- 
key.” In his singular combination of humour 
and pathos, and in his lack of self-control, Sterne 
indeed resembles Jaques. His great virtue lies 
in his style, which Hazlitt called “the pure 
essence of English conversational style ”, and 
in his characters, especially Walter Shandy, 
Corporal Trim, and Uncle Toby, the last of 
whom the same critic called “one of the finest 
compliments ever paid to human nature 
Sterne is a paradox; the most pathetic of 
humorists, affected in his simplicity, and ori- 
ginal in his plagiarisms. — ^Bibliography: J. 
Ferriar, Illustrations of Sterne; H. D. Traill, 
Sterne (English Men of Letters Series); W. 
Sichel, Sterne: a Study; L. Melville, The Life 
and Letters of Laurence Sterne; P. Fitzgerald, 
Life of Sterne, A most unsatisfactory criticism 
of Sterne will be found in Thackeray’s English 
Humorists, 

Stemhold, Thomas, one of the writers of the 
first metrical version of the Psalms, Born about 
1500, he was educated at Oxford, became groom 
of the robes to Henry VIII, and died in 1549. 
The principal coadjutor of Sternhold in this 
work was John Hopkins. 

Sternum, in anatomy, the name of the 
breast-bone of vertebrate animals. In man 
the sternum forms the front boundary of the 
thorax or chest in the middle line, and to it 
the first seven pairs of ribs are attached. It 
consists in the adult of three pieces, named the 
manubrium, the gladiolus, and the ensiform 
cartilage or xiphoid appendage. It has a concave 
surface posteriorly, gradually decreases in breadth 
from above downwards, and averages about 6 
inches in length. See Thorax, 

Stesichorus (ste-sik'o-rus), Greek lyric poet, 
was born about 640 b.c., and died about 555 B.c. 
Little is known of his life that is not legendary, 
and only a few fragments of his poems are extant. 
His name was originally Tisias, but was changed 
to Stesichorus (chorus-driller) on account of his 
profession. He was a native of Himera, in Sicily, 
but possibly a Locrian by descent. He intro- 
duced an important innovation into the form 
of the choral ode by adding the epode to the 
strophe and antistrophe; the three movements 
became known as the Triad of Stesichorus. The 
most famous legend about him is that he was 
struck blind for misrepresenting Helen in one oi 
his poems; but he received back his sight aftei 
writing a palinode in which he stated that not 
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STETHOSCOPE 

Helen but her phantom had been carried off to 
Troy. It is difficult to estimate the value of the 
poetry of Stesichorus from the scanty fragments 
extant; but such as they are they bear out the 
criticism of Quintilian, who said that Stesichorus 
sustained the burden of epic poetry with his lyre. 

Steth'oscope, an instrument used in medical 
practice for conducting the sounds in the thorax 
and other cavities of the body. There are two 
types, the single and the binaural. The single, 
or older, form is less frequently used now, and 
consists of a hollow cylinder, usually of wood, 
one end of which is funnel-shaped and the other 
a comparatively large circular plate. When in 
use, the funnel-shaped extremity is placed on the 
surface of the body and the ear of the listener 
on the circular plate. The binaural stethoscope 
is the form most widely used, and consists of 
a chest-piece usually of vulcanite, to which are 
attached two pieces of rubber tubing. These 
are usually from 18 to 24 inches in length, and 
lead to a framework on which there are two 
ear-fittings for insertion in the ears of the 
listener. See Auscultation. 

Stettin', a town and seaport of Germany, 
capital of the province of Pomerania, on the 
Oder. The principal part is built on the left 
bank of the river, while on the right bank are 
the suburbs of Lastadie and Silberwiese, con- 
nection being maintained by several bridges, 
one of which is a large railway swing-bridge. 
The town has greatly expanded since the re- 
moval of the extensive fortifications by which 
it was surrounded. Industries, which are numer- 
ous and important, include iron-founding, ship- 
building (Vulkan and other yards), machine- 
making, the manufacture of chemicals, cement, 
sugar, &c. It has been a port of some importance 
since the twelfth century, and, after being in 
Swedish hands, fell to Prussia in 1720. Pop. 
(1919), 232,726. 

Stettin is an important railway centre through which 
passes the line from Berlin (83 miles), via Eberswalde and 
Angermtinde, that runs via Stargard, Belgard, Kdslin, Stolp, 
and Boschpol to Danzig (230 miles from Stettin). Another 
line runs westwards to Pasewalk Junction. See Prussia. 
East (section on Communications); Systems. Railway. 

Steubenville, a city of Ohio, United States, 
the county seat of Jefferson county, on Ohio 
River; served by the Pennsylvania, Wabash, 
and other railways. Iron and steel, glass, wood- 
pulp and paper, pottery, and tinplates are made; 
the adjacent area is rich in natural gas, bitu- 
minous coal, petroleum, &c. Settled in 1797, 
Steubenville became a city in 1851. Pop. 28,500. 

Ste'vens, Alfred, English sculptor, metal- 
worker, and painter, born at Blandford, Dorset- 
shire, 1818, died in London 1875. He studied 
painting, architecture, and sculpture in Italy, 
being for some time a pupil of Thorwaldsen. 
On his return to England he painted portraits. 


designed metal-work for a Sheffield firm, and 
executed a number of decorative paintings. In 
1856 his design for the monument to the Duke 
of Wellington in St. Paul’s was accepted; and 
this remains his most important work, despite 
being unfinished at his death, owing to delays 
and postponements by the authorities. Another 
notable decorative scheme which he carried to 
completion is a room in Dorchester House, Park 
Lane. Among his oil-paintings Mrs. Collman^ 
Morris Moore ^ and a Self Portrait (all in the 
Tate Gallery) are notable examples. 

Stevens, Alfred, Belgian painter, born in 
Brussels in 1828, died in Paris in 1906. He 
received his art training at Brussels under 
Navez and at Paris under Ingres, but also 
came under the influence of Courbet, and soon 
attained great success as a painter of dainty 
interiors and portraits, typified by The Lady in 
Pinky The Four Seasons (in the palace at Brus- 
sels), Ophelia, The Parisian Sphinx, The Japanese 
Mask, and The Lady Bird. 

Stevenson, Robert Louis, British novelist, 
essayist, poet, and traveller, was born in 1850, 
and died in 1894. He was christened Robert 
Lewis Balfour, but at the age of about eighteen 
he dropped the use of ‘ Balfour ’ and changed 
the spelling though not the pronunciation of 
‘ Lewis ’. His grandfather was Robert Stevenson 
(1772-1850), engineer to the Scottish lighthouse 
board, who designed and constructed no fewer 
then twenty lighthouses, including the famous 
Bell Rock tower. His father, Thomas Stevenson 
(1818-87), was also a celebrated engineer, as were 
his uncles Alan (1807-65) and David (1815-86). 
Robert Louis Stevenson was an only child, and 
from his earliest days was feeble and sickly. 
When eight years old, he almost died of gastric 
fever. He suffered from bronchial trouble, and 
was in addition very highly strung. His health 
interfered with his education to a great extent,, 
but he attended Edinburgh Academy fitfully for 
some time, and went to several private schools,, 
as well as having tutors. It is impossible here 
to give a detailed account of his juvenile travels,, 
much less of those of his maturity. They were 
almost all undertaken in pursuit of health, which 
he never found. In 1867 he matriculated at 
Edinburgh, and attended engineering classes. It 
was taken for granted that he would enter the 
family profession, and he spent part of his 
summer vacations in superintending certain engi- 
neering works. His heart was not in this work, 
and it was too much for him physically, so in 
1871 he began to read for the Bar, intending, 
however, to adopt literature as a profession.. 
He was called to the Bar in 1875, but never 
practised. Meanwhile he was serving a strenuous 
appenticeship to literature. He had dictated a 
History of Moses at the age of six, and published. 
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a pamphlet on Th^ Pentland Rising of 1666 at 
the age of sixteen. He was an exacting self- 
critic, and destroyed many of his youthful pro- 
ductions. In 1878 his first book appeared, An 
Inland Voyage^ an account of a canoe tour in 
Belgium and France; Travels with a Donkey in 
the Cevennes appeared in 1879. Stevenson began 
to contribute to various periodicals, such as the 
Cornhill and Temple Bar, Some of his contri- 
butions were subsequently published in book 
form as Virginibus Puerisque and Familiar 
Studies of Men and Books, The New Arabian 
Nights, a not entirely successful series of fantastic 
modern tales, appeared in London, In 1879 
Stevenson travelled to California by emigrant 
ship and train, and was extremely ill. In spite 
of his bad health he managed to write several 
stories and essays, and to make the first draft 
of his fantastic tale Prince Otto, In 1880 he 
married Mrs. Osbourne (nie Van de Grift). He 
returned to Europe in 1880, and was by way of 
living in Scotland, but wintered abroad. In 
1884 he settled at Bournemouth. Treasure 
Island (originally known as The Sea-Cook) 
appeared as a serial in Young Folks in 1882. 
This glorious tale was the first of Stevenson’s 
works to make him widely popular. Another 
boys’ tale, The Black Arrow (1883), was un- 
accountably preferred by some critics (not by 
its author) to its predecessor. In 1885 he pub- 
lished Prince Otto, A Child's Garden of Verses, 
and The Dynamiter, In the next year his famous 
apologue, The Strange Case of Dr, Jekyll and 
Mr, Hyde, appeared, and increased his reputation 
immensely. The same year saw the publication 
of his great historical romance Kidnapped, In 
1887 Stevenson’s father died, and he left Europe 
for ever. In 1888 he set out on a South Sea 
voyage, stayed at Honolulu, visited the leper 
settlement at Molokai in 1889, and settled down 
finally at Vailima, Samoa. At Samoa he inter- 
fered frequently in local politics, and occupied 
an almost patriarchal position among the natives. 
He died very suddenly on 3rd Dec., 1894, having 
ruptured a blood-vessel in his brain. Among his 
later publications are: The Wrong Box, a farcical 
tale in which his stepson collaborated (1888); 
The Master of Ballantrae, a great historical 
romance, of which, however, the climax is some- 
thing of an anti-climax (1889); The Wrecker, a 
modern novel in which his stepson collaborated 
(1892); Across the Plains (1892); Island Nights 
Entertainments (1893); Catriona (1893), a sequel 
to Kidnapped, which is a brilliant exception to 
the rule that sequels are invariably disappointing; 
it is, however, considerably less of a boys’ book 
than its forerunner; and The Ebb-Tide (1894), 
in which his stepson collaborated. St, Ives, an 
unfinished romance of less distinction than his 
other tales, was published posthumously in 1897, 


the concluding chapters being written by Sir 
A. T. Quiller-Couch (q.v.). Weir of Hermiston, 
the greatest of his novels, and the one upon 
which he was working a few hours before his 
death, is a magnificent fragment, being only 
about a quarter of its intended length. Stevenson 
also wrote many poems ( Underwoods and Ballads), 
several plays in collaboration with Henley (Beau 
Austin, Admiral Guinea, Robert Macaire), and 
innumerable letters; and left behind several in- 
complete romances (e.g. Heathercat and The 
Young Chevalier), 

Stevenson lived too recently to allow criticism 
to assign him with unanimity his permanent 
place in English literature. There is no doubt 
that he owed some of his charm to the romance 
of his life and the fascination of his personality. 
His personality was indeed paradoxical; he was 
an altruistic egoist; a curious mixture of John 
Calvin and Robin Gk>odfellow; a hedonist with 
strict views about the whole duty of man. An- 
other paradoxical fact about him was that his 
poems were less laboured than his prose; he 
wrote verse as a relaxation from the rigours of 
prose composition. The variety of his work is 
hardly less remarkable than its brilliant qualities; 
he wrote essays of all kinds, travels, romances, 
short tales, fables, biographies, dramas, and 
poems. Of him no less than of Goldsmith may 
it be said: Nullum fere scribendi genus non 
tetigit; nullum quod tetigit non ornavit ”. But 
chief among his works stand out his great 
romances: Treasure Island, Kidnapped, Catriona, 
The Master of Ballantrae, and the fragmentary 
Weir of Hermiston, — Bibliography: Graham 
Balfour, Life of Robert Louis Stevenson; Sir 
Sidney Colvin, Letters of Robert Louis Stevenson; 
Sir Walter Raleigh, Robert Louis Stevenson: an 
Essay; L. C. Cornford, R. L, Stevenson; E. B, 
Simpson, R, L, Stevenson's Edinburgh Days; R. 
Masson, Robert Louis Stevenson, 

Stevenston, a town of Ayrshire, Scotland, on 
the Firth of Clyde. There are collieries, &c., but 
the chief industries are connected with Nobel’s 
explosives works. Pop. (1921), 13,200. 

Steward of England, Lord High, was one 
of the ancient officers of State, the greatest under 
the Crown. A lord high steward is now made 
only for particular occasions, such as a coro- 
nation or the trial of a peer. 

Steward of Scotland, The High, an ancient 
chief officer of the Crown of the highest dignity 
and trust. He had not only the administration 
of the Crown revenues, but the chief oversight 
of all the affairs of the household. 

Steward of the Household, Lord, an officer 
of the English royal household, who is head of 
the court called the Board of Green Cloth, which 
has the supervision of the household expenses 
and accounts. He selects the officers and 



STEWART 


STEWART 


378 


servants of the household, and he appoints the 
royal tradesmen. 

Stewart, Arabella, English princess, bom at 
Chatsworth in 1575, died 15th Sept., 1615. She 
was the only child of Charles Stewart, Earl of 
Lennox, brother of Lord Darnley, and was great 
granddaughter of Margaret Tudor, daughter of 
Henry VII; thus being in the line of succession 
to the English throne. On the death of Queen 
Elizabeth, an abortive conspiracy was formed 
for setting up Arabella Stewart in opposition 
to her cousin James. Her private marriage to 
William Seymour, grandson of the Earl of Hert- 
ford, alarmed the court, and she and her husband 
were placed in confinement. They both escaped, 
but the Lady Arabella was recaptured and placed 
in the Tower, where she remained a close pri- 
soner until her death. 

Stewart, Balfour, Scottish physicist, bom at 
Edinburgh 1828, died 1887. He was educated 
at St. Andrews and Edinburgh, engaged in mer- 
cantile affairs, and went to Australia for several 
years; and on his return was appointed succes- 
sively assistant to Professor Forbes in Edinburgh, 
director of Kew Observatory, and professor of 
physics in Owens College, Manchester. Among 
his numerous writings are: An Elementary 
Treatise on Heat (1866); Lessons on Element 
tary Physics (1870); Conservaiion of Energy 
(1873); The Unseen Universe (1875) and The 
Paradoxical Philosophy (1878), in conjunction 
with Professor Tait; and Practical Physics 
(1885), in conjunction with Professor Gee. 

Stewart, Sir Donald, bom 1824, died 1900. 
He was educated at Aberdeen University, entered 
the Bengal Staff Corps in 1840, took part in the 
suppression of the Indian Mutiny in 1857, and in 
the Abyssinian expedition of 1867-8. He com- 
manded the Kandahar column in the Afghan 
campaign of 1878-80, and marched with the 
field force from Kandahar to Kabul, defeating 
the Afghans at Ahmed Kheyl. He was com- 
mander-in-chief in India (1881-5), and was made 
field-marshal in 1894. 

Stewart, Dugald, Scottish philosopher, bom 
1753, died 1828. Educated at the University of 
Edinburgh, he succeeded his father as professor 
of mathematics at the university in 1785, but 
exchanged the mathematical chair for that of 
moral philosophy. So general and extensive 
was his acquaintance with almost every depart- 
ment of literature and science, and so readily 
did he arrange his ideas on any subject with 
a view to their communication to others, that 
his colleagues frequently availed themselves of 
his assistance in the instmction of their classes. 
As a philosopher Stewart belonged to the school 
of ‘ common sense *, founded by Thomas Reid 
(q.v.), which aimed at establishing a series of 
fundamental tmths indisputable as primitive 


facts of consciousness. His works include: The 
Philosophy of the Human Mind, Outlines of Moral 
Philosophy^ Philosophical Essays, and Disserta- 
tion on the Progress of Metaphysical and Ethical 
Philosophy, 

Stewart, James Francis Edward, Chevalier de 
St. George, Prince of Wales, known as ‘ the Old 
Pretender ’, was the only son of James II of 
England, and was born in London in June, 1688. 
In Dec., 1688, his mother took him to St. Ger- 
mains, a fugitive from the victorious army of 
William of Orange, and here he remained, being 
proclaimed James 111 of England and VIII of 
Scotland on the death of his father in 1701. In 
1708 he made an abortive attempt to land in 
Scotland, and he returned to France to distin- 
guish himself on the fields of Malplaquet and 
Oudenarde. The ’15, however, found him again 
in Scotland, and again a fugitive; but the Anglo- 
French alliance compelled him to leave France, 
and he retired to Rome, and subsequently to 
Madrid. He received a Papal pension, and mar- 
ried Maria Clementina (1702-35), the daughter 
of Prince James Sobieski of Poland. The Old 
Pretender died in 1766 without having greatly 
concerned himself with his son’s (Charles Ed- 
ward’s) attempt to restore the Stewart dynasty 
in 1745. 

Stewart, or Stuart (stQ'fert), The Family of. 
This House derives its name from the important 
office of Steward of the royal household of 
Scotland. The name is occasionally written 
Steuart. The form of Stuart was first assumed 
when Queen Mary went to France, and was 
adopted by her descendants. The founder of 
the House was a Norman baron. Alan, whose 
second son, Walter, entered the service of David I 
of Scotland, and became dapifer or steward of 
the royal household. Walter (died 1246) obtained 
large grants of land (at Renfrew chiefly) from 
David. Alexander, the fourth steward, had two 
sons — James, who succeeded him in 1283, and 
John, known in history as the Sir John Stewart 
of Bonkyl, who was killed at Falkirk (22nd July, 
1298). James was chosen as one of the regents 
on the death of Alexander III, and died (1309) 
in the service of Bruce. His son, Walter, the 
sixth steward, married Marjoiy, daughter of 
King Robert I, a union through which the 
Stewart family eventually succeeded to the 
Scottish crown. He died in 1326, and was suc- 
ceeded by his son, Robert, the seventh steward, 
who, on the death of David II without issue, 
succeeded to the crown as Robert II (1871). 
For the subsequent history of the royal line, 
see the articles Scotland; Robert 11; Robert 111; 
James 1, 11, 111, IV, V; Mary Stuart; James 1 
(of England); Charles 1 and 11; James 11; 
WilHam and Mary; and Anne, Mary of Modena, 
second wife of James II of England, gave birth 
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to James Francir Edward, Prince of Wales, 
commonly called the Old Pretender, or the 
Chevalier de St. George. In 1715 an unsuccessful 
attempt was made by the Jacobites, or Stewart 
party, to set this prince on the throne of his 
ancestors by force of arms. He married a 
granddaughter of John Sobieski, King of Poland, 
by whom he had two sons, Charles Edward, the 
Young Pretender (see Charles Edward Stuart), 
and Henry Benedict Maria Clement, who be- 
came a cardinal in 1747. A representative of 
the Stewart line directly descended from Hen- 
rietta Maria, daughter of Charles I (who was 
married to Philip, due d’Orl^ans), survives in 
the son of Maria Theresa of the Modena family, 
Crown-Prince Rupprecht of Bavaria. Many 
noble families of Scotland are also descended 
from the Stewart line. — Bibliography: S. 
Cowan, The Royal House of Stuart from its Origin, 
to the Accession of the House of Hanover (2 vols.); 
M. Noble, Historical Genealogy of the Royal 
House of Stuart. 

Stewart Island, the southernmost of the 
main New Zealand group, separated from South 
Island by Foveaux Strait. It is mountainous and 
afforested, and is a tourist resort. There are 
oyster-beds in the vicinity, and the sea-fishing 
is good. Area, 662 sq. miles; pop. 400. 

Stewarton, a town of Ayrshire, Scotland, on 
Annick Water, 5 miles north of Kilmarnock. 
There is a large creamery, and textiles and 
dyed goods are produced. Cattle- and horse- 
markets are held. Pop. (1921), 3900. 

Stewartry, in Scotland, a territory formerly 
under the jurisdiction of a steward appointed by 
the king and having a position similar to a 
sheriff. The stewartry of Kirkcudbright, though 
bearing this distinctive name, is exactly in the 
same position as the other Scottish counties. 

Steyr (stir), a town of Upper Austria, at the 
confluence of the Steyr with the Enns, including 
within its bounds the suburbs of Steyrdorf and 
Ennsdorf. Iron and steel, cutlery, woollens, 
paper, and fire-arms are produced. Pop. 1 8,000. 

Stibnite, trisulphide of antimony, SbgSa, an 
ore containing 5 parts antimony to 2 parts 
sulphur. The colour is lead-grey or blackish, 
and it is very brittle and easily fusible. This 
ore is the source of most of the antimony of 
commerce. Called also Antimony-glance and 
Antimonite, 

Stickleback, the popular name for certain 
small teleostean fishes which constitute the 
genus Gastrosteus and other allied forms. The 
species are found in the ponds and streams of 
Great Britain, as well as in salt water; they are 
very active and voracious, and live upon aquatic 
insects and worms. The sticklebacks are among 
the very few fishes which build muff-shaped 
nests for their young. The nest is composed 


of straw, sticks, &c., cemented together by 
sticky threads secreted by the kidneys of the 
male. In this the eggs, yellow in colour and 
about the size of poppy seeds, are deposited. 
The newly hatched young are jealously guarded 
by the male. The most common species is the 
three-spined stickleback, banstickle, or tittlebat 
(G. aculedtus), which is distinguished by the 
body being protected at the sides with shield- 
like plates, and by the possession of three 
spines on the back. It varies from 2 to 3 inches 
in length. Very similar is the two-spined stickle- 
back (G. pungitius). The larger fifteen-spined 
stickleback (Spinachia vulgaris) is marine. 

Stigma, in botany, that part of the carpel or 
gynoecium which serves for the reception of the 



Vertical Section through part of Stigma of Turk^s Cap 

Lily, showing Papillae, germinating Pollen-grains and 
Pollen-tubes passing down into the Style. 

pollen. Its surface is covered with knobs or 
papillae, and with a sticky secretion which catches 
the pollen and also causes it to germinate. 

Stig'mata, marks said to have been super- 
naturally impressed upon the bodies of certain 
persons in imitation of the five wounds on the 
crucified body of Christ (cf. Gal. vi, 17). St. 
Francis of Assisi is said to have been super- 
naturally marked in this way, and a similar 
distinction was claimed for St. Catherine of 
Siena. In 1919-20 Father Pio of Foggia was 
said to bear these marks. It is possible that 
the few well-authenticated cases of stigmata 
which were not due to imposture were due to 
auto-suggestion. 

Stirbite, a mineral of the zeolite series, of 
a shining pearly lustre, of a white colour, or 
grey, yellow, or red. It is a hydrous aluminium 
calcium silicate, with some sodium, and is 
common in the cavities of basalt. 

Stilicho (stiri-k5), Flavius, Roman soldier, 
was probably the son of a Vandal captain of 
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the barbarian auxiliaries of the Emperor Valens. 
His prowess and military skill made him in- 
valuable to the Emperor Theodosius. That 
emperor having bequeathed the Empire of the 
East to his son Arcadius, and that of the West 
to his second son Honorius, the former was left 
under the care of Ruhnus, and the latter under 
the guardianship of Stilicho. At the death of 
the emperor (in a.d. 394), Hufinus stirred up 
an invasion of the Goths in order to procure 
the sole dominion, which Stilicho put down, and 
effected the destruction of his rival. After 
suppressing a revolt in Africa, he marched 
against Alaric (a.d. 403), whom he signally 
defeated at Pollentia, but whose claim for a 
subsidy from the Roman treasury he afterwards 
warmly supported. This conduct excited sus- 
picion of his treachery on the part of Honorius, 
who massacred all the friends of Stilicho during 
his absence. He received intelligence of this 
fact at the camp of Bologna, whence he fled to 
Ravenna. There, however, he was seized and 
put to death (a.d. 408). — Cf. T. Hodgkin, Italy 
and her Invaders, 

Still, the apparatus used in distilling. Its 
invention is generally ascribed to the Arabs. 
It was known to alchemists of the eleventh 
century, and it is on record that stills were in 
use in Italy during the fourteenth century for 
the production of brandy commercially. It is 
supposed that stills for the production of whisky 
existed in Scotland during the eleventh century, 
probably in the monasteries, but it was not 
until the sixteenth century that they came into 
general use in Britain. 

Stills are used in the manufacture of many 
substances (see Distilling), but perhaps most 
generally for the production of alcohol, either 
for use as a beverage or for industrial purposes. 
Of the potable alcohols the best known is whisky, 
and the stills used in its manufacture are of two 
kinds — pot stills for the finer and more expensive 
malt varieties, and patent stills for grain whisky. 
In a pot still the body is a large round vessel, 
generally made of copper, holding from 1000 to 
5000 gallons, with a furnace below. From the 
top of the body rises the head, the diameter of 
which at its base may be one-third of that of 
the body. The head tapers upwards for 10 feet 
or so, when it bends over and contracts into a 
tube called the worm. This is formed into coils 
and led through a cooling-chamber or condenser, 
generally a vat of cold running water, and ends 
in a vessel called the spirit receiver. In operation 
the body is filled to about two-thirds of its 
capacity with wash, a fermented mixture of malt 
and water, and the furnace is lighted. When a 
certain temperature is reached, the more volatile 
constituents of the wash are converted into 
vapour and pass over, reappearing at the end 


of the worm in the shape of a liquid called /ore- 
shot. This is not whisky, and is directed into a 
separate receptacle. As the temperature in the 
body reaches the boiling-point of alcohol, true 
whisky distils over and is run into the spirit 
receiver. When the alcohol in the body is 
exhausted, the liquid issuing from the worm 
turns milky and is called feints; this is likewise 
diverted into a different receiver, and the opera- 
tion is finished. 

In the simple pot still described, all the 
essential oils and ethers present in the raw 
material are retained in the finished article, and 
it is therefore the most satisfactory means yet 
found for producing the finest qualities of whisky 
and brandy. It is, however, a slow and expensive 
method, and the strength of the spirit produced 
is comparatively low. In the early days spirit 
of high strength could only be obtained by 
repeated distillations. Adam of Montpelier, in 
the beginning of the nineteenth century, adapted 
the chemical apparatus known as ‘ Woulfe’s 
bottles’ for use with pot stills. This enabled 
practically pure spirit of the highest strength to 
be produced in one operation instead of, as 
hitherto, in several separate distillations, and 
revolutionized the wine-distilling industry in 
France. Stills of tliis type were extensively 
adopted in the West Indies for the production 
of rum. Although this system was a great 
improvement it possessed the drawback of being 
intermittent, the still requiring to be charged 
for each operation. Several makers in France 
succeeded in devising means for making the 
process continuous. Progress in this country 
was slower, being hampered by the excise laws, 
but Coffey invented an apparatus which admir- 
ably fulfilled all requirements, and stills of this 
type are now in universal use in Britain. 

The Coffey still consists of two tall, square 
vertical columns filled with horizontal trays and 
tubes, arranged so as to let the wash, which is 
pumped in at the top, trickle slowly downwards, 
meeting in its passage steam admitted at the 
bottom which is pressing upwards. The spirit 
is thus extracted and at the same time purified. 
The operation is continuous, and the result is 
rectified or pure spirit of high strength. This 
type of still is used for the production of grain 
whisky, and also for industrial alcohol made 
from a variety of substances. — Bibliography: 
W. T. Brannt, Distillation and Rectification of 
Alcohol; J. G. MTntosh, Industrial Alcohol; 
C. Simmonds, Alcohol: its Production, Properties, 
Chemistry, and Industrial Applications, 

StilUn^eet, Edward, English divine, born 
1635, died 1699. He studied at St. John’s 
College, Cambridge, and was successively ap- 
pointed rector of Sutton in Bedfordshire (1657), 
St. Andrews, Holborn (1665), canon of St. 
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Paul’s (1670), Archdeacon of London (1677), 
the following year Dean of St. Paul’s, and 
Bishop of Worcester (1689). His writings, 
most of which are controversial, and combat 
the views of Roman Catholics, Nonconformists, 
&c., include: Irenicum, a Weapon-salve for the 
Church's Wounds (1659): Origines Sacrce, or a 
Rational Account of the Christian Faith (1662); 
Rational Account of the Protestant Religion (1664); 
J'he Doctrines and Practices of the Church of 
Rome Truly Represented (1686); and A Vindi- 
cation of the Doctrine of the Trinity (1697). 

Stillingia, a genus of plants, nat. ord. Euphor- 
biaceae, one of the species being the famous 
tallow tree of China (S. sebifera). See Tallow 
Tree, 

Stilt-bird, or Stilt-plover, a bird of the 
plover family, having remarkably long slender 



legs, a feature from which it derives its common 
name. The stilt-bird of Great Britain is the 
Ilimantopus Candidas of naturalists. It has a 
long straight bill, large black wings, and the 
legs, which are of a red colour, measure from 
18 to 20 inches. 

Stimulants, in medicine, are drugs which 
increase the activity of any organ or function, 
but the term is popularly confined almost en- 
tirely to alcoholic stimulants. Alcohol is usually 
given in the form of spirits, especially brandy 
and whisky, which are given in acute inflam- 
matory diseases, in septic conditions with fever, 
in chronic nervous diseases, neuralgias, and 
epilepsy. Among wines, claret or, less frequently, 
port is used as a tonic in cases of debility. 
Champagne, though much weaker than whisky, 
is one of the best stimulants. It is useful when 


whisky or brandy is not tolerated by the stomach. 
Beer and porter are nutritive, and are recom- 
mended in cases of wasting and loss of flesh. 
It is now generally held that the effectiveness 
of alcohol in the treatment of disease is due 
not to its stimulant properties, but to its nar- 
cotic effect, which produces a diminution of the 
anxiety and distress of the patient and an 
increase of rest and sleep. In cases of haemorrhage, 
shock, and sudden depression of the heart, its 
value has been much questioned in recent 
years. 

Sting, a sharp-pointed structure with which 
certain insects, bees and wasps in particular, are 
armed by nature for their defence. It consists 
of two slender blades sliding on a directing piece, 
and inflicts a wound into which poison is injected. 
The term is also applied to the last joint of a 
scorpion’s tail. This ends in a sharp curved 
spine, near the end of which a poison-gland opens. 
Venomous serpents bite, but do not sting, as 
sometimes supposed. In this case the forked 
tongue has been mistaken for a sting. 

Sting-ray, a fish belonging to the genus 
Trygon, family Tiy^gonidse, order Elasmobranchii, 
which is allied to that of the rays proper. It is 
remarkable for its long, flexible, whip-like tail, 
which is armed with a projecting bony spine, 
very sharp at the point, and furnished along 
both edges with sharp cutting teeth. Only one 
species (T. pastindca) occurs in the British seas, 
and is popularly known as the fire- flair e. It 
ranges from the North Sea through the Atlantic 
and Indian Oceans to Japan. Another species 
(T. saJbina) lives in the rivers of Florida as well 
as in the sea. These fishes sometimes inflict 
serious wounds with their tail. 

Stink-ball, a preparation of pitch, rosin, 
nitre, gunpowder, colophony, asafcctida, and 
other offensive and suffocating ingredients, 
placed in earthen jars, formerly used for 
throwing on to an enemy’s decks at close 
quarters. 

Stinkstone, a variety of limestone which 
gives off a fetid odour when quarried, due to 
escaping sulphuretted hydrogen. 

Stinkwrood, the timber of a species of laurel 
(Ocotea or Oreodaphne bulldta) found in Cape 
Colony and Natal, supplying excellent timber 
extensively used in wagon-building and also in 
furniture-making. 

Stint (Tringa), a name applied to some of 
the sand-pipers. British species are the little 
stint {T. minuta) and Temminck’s stint (T, 
temmincki), 

Stip'ule, in botany, a small leaf-like appendage 
to a leaf, commonly situated at the base of the 
petiole in pairs, one on each side, and either 
adhering to it or standing separate. They are 
usually of a more delicate texture than the leaf, 
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but vary in this respect as well as in form 
and colour. They are not found in all plants, 
but where they oc- 
cur they frequently 
characterize a whole 
family, as in Legu- 
minosse, Rosacese, 

Malvaceae, &c. 

Stirling, James, 

Scottish mathemati- 
cian, born 1692, died 
1770. From Oxford 
he went to Venice, 
returning to London 
about 1725. In 
1735 he became 
manager of a mining 
company in Lanark- 
shire. Next to Mac- 
laurin and Newton 
himself, he was probably the most accomplished 
British mathematician of his time. His most 
important work is the Meikodus differentialis, 
sive tractatus de summatione et interpolaiione 
serierum infinitarum, Stirling's Theorem is a 
result much used in higher mathematics. It 
gives in a simple form the approximate value of 
the product of the first n natural numbers, when 
n is large, viz. nl = \/2Tm{nle)\ 

Stirling, James Hutchison, Scottish philo- 
sopher, born in Glasgow in 1820, died in 1009. 
He was educated in arts and medicine in Glasgow 
University, France, and Germany; practised as 
a surgeon in Wales, but ultimately devoted him- 
self to literary and philosophical studies. He is 
author of The Secret of Hegel (1865); Sir Wm. 
Hamilton, being the Philosophy of Perception 
(1865); Jerrold, Tennyson, Macaulay, and other 
Essays (1868); As regards Protoplasm (1869); 
The Philosophy of Law (1873); Bums in Drama, 
together with Saved Leaves (1878); The Com- 
munity of Property (1885); Philosophy and Theo- 
logy (the Gifford Lectures, 1890); and translator 
of Schwegler’s History of Philosophy, and Kant’s 
Critique of Pure Reason in his textbook to Kant. 

Stirling, a royal and municipal burgh of 
Scotland, the county town of Stirlingshire, on 
the River Forth; an important railway junction. 
The town consists of an ancient portion formed 
of steep winding streets, and a modern portion 
built on the lower ground. The most important 
building is the castle, on the summit of an 
isolated intrusion of basalt (220 feet altitude). 
It has frequently been compared to the Acropolis 
at Athens. The principal parts of it as they now 
stand are the royal palace (rebuilt after a fire 
in 1855); the Parliament House, once a noble 
fabric, but now converted into army mess- 
rooms and other accommodations; the chapel- 
royal, now used as storerooms; and another 


palace begun by James IV, and finished by his 
granddaughter Mary. The castle stands across 
the natural road from the Highlands to the Low- 
lands, and all the traffic of every age between 
north and south has of necessity passed under 
its walls. For centuries it guarded the only 
bridge across the Forth, and is now maintained 
as a strong place in accordance with the Treaty 
of Union. A gigantic statue of Robert Bruce 
(erected 1877) and the old bridge reminiscent of 
the victory of Wallace over Edward I (1207) 
are notable objects. The principal manufactures 
are woollens, carpets, leather, ropes, and agri- 
cultural implements. Stirling was chartered as 
a burgh by Alexander II (1226), but is men- 
tioned as a burgh in the time of David I. Pop. 
21,300. 

Stirlingshire, a midland county of Scotland, 
is bounded by the counties of Perth, Clack- 
mannan, Linlithgow, Lanark, and Dumbarton. 
It has an area of 451 sq. miles. The valley of 
the Forth, along the northern boundary, and the 
eastern part of the county are rich agriculturally; 
the middle portion is largely occupied by the 
Campsie and other hills, while a projection 
extends northwards and includes Ben Lomond 
and parts of Loch Lomond and Loch Katrine. 
The chief river is the Forth; other streams are 
the Avon, Allan, Bannock, Blane, Carron, and 
Endrick. The coal-fields of the south-east are 
extensive; ironstone, fire-clay, and oil-shale are 
found, and limestone is wrought in the Campsie 
district. There are important manufactures of 
woollen and iron goods, chemicals, machinery, 
&c. (Falkirk being the chief industrial centre); 
breweries and distilleries, and at Grangemouth 
there are extensive docks. Pop. (1921), 161,720. 

Stirrup, a strap or something similar hanging 
from a saddle, and having at its lower end a 
suitable appliance for receiving the foot of the 
rider, used to assist persons in mounting a horse, 
and to enable them to sit steadily in riding. 
Ancient writers make no mention of stirrups, 
and they are first known to have been used in 
Europe in the sixth century a.d. They were in 
use among the Anglo-Saxons, and by the twelfth 
century they were common. 

Stitchwort, a popular name of several species 
of plants of the genus Stellaria. See StarworL 

Stock, a name originally applied to a cruci- 
ferous garden plant, Matthidla incdna (called 
more fully stock-gillyflower), but now extended 
to the various species of Matthidla, and to certain 
allied plants of the same order. They are her- 
baceous or shrubby, biennial or sometimes per- 
ennial, and have single or double fragrant fiowers. 
M. incdna is probably the parent of the greater 
number of the hoary-leaved varieties cultivated 
in Britain, and known as Brompton stock, queen 
stock, &c, M, annua is the source of the common 
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or ten weeks stocks^jand M. grtzca of the smooth- 
leaved annual stocks. The Virginia stock (Mal- 
colmia maritima) has been introduced from the 
Mediterranean, and, like the species already men- 
tioned, is a great favourite in the flower-garden 
on account of its beauty and fragrance. 

Stock-breeding and Feeding, the breeding 
and rearing of stock suitable for the production 
of flesh (fattening animals), milk (dairy and 
breeding animals), and power (horses). Success 
in stock-raising lies in the intelligent application 
of the laws of breeding. The breeder must have 
a deflnite type of animal in view, and particular 
care should be taken with the selection of the 
male, since his influence is most strongly felt. 
He should always be pure bred and of desirable 
pedigree (see Heredity), 

Breeding of to-day comprises two main divi- 
sions: (1) pure -bred animals, (2) commercial 
animals. In the first type the principles of 
heredity are applied to one particular breed, 
efforts being concentrated upon the improve- 
ment of that breed by selection, and pedigrees, 
registered with appropriate breed-societies, are 
generally kept. The second type aims at blend- 
ing the desirable features of one breed with those 
of another, and the improvement of animals of 
mixed breeds by the influence of more prepotent 
and desirable pure-bred sires. The mating of 
two discrete breeds produces a cross; an animal 
of mixed breeding is a grade. Grades are un- 
common in Great Britain. The production of 
crosses is common with cattle, sheep, and pigs 
destined for meat, less so with dairy cattle, and 
uncommon in horse-breeding, especially of the 
heavy varieties. 


of rearing the calf. (1) The natural method of 
suckling, when a reasonably good milker will 
rear two calves simultaneously. If these be 
weaned when three months old, the cow will 
rear three others during her lactation period 
(nine months). (2) The calf may be separated 
from the cow at birth and taught to drink milk 
from a pail, while the cow herself is milked. 
The amount of milk fed (twice or thrice daily) 
is gradually increased to IJ gall. Where the 
calf is weaned when four or five months old, 
separated milk and a fat substitute are generally 
substituted for whole milk. Until turned out 
to pasture in June, if over a month old, the 
calf should receive hay. On weaning, it pro- 
gresses favourably on Ij lb. of a mixture of 
crushed oats and linseed-cake. When taken 
indoors at night (September), its ration should 
gradually be increased till in winter, when only 
out for a few hours, about 16 lb. turnips, 8 lb. 
hay, and 2 lb. of oat-mixture are fed. A calf 
should never be allowed to lose flesh. In spring 
it is turned out to pasture (f acre is sufficient 
if good), and in October housed again. If for 
early slaughter it should receive a fattening 
ration, which, if present weight be 8 cwt, will 
ensure a weight of 10 to 11 cwt. after sixteen 
to eighteen weeks (a carcass weight 60 per cent 
of that amount). A suitable ration is 80 lb. 
turnips, 12 lb. straw, 4 lb. hay, and 6 lb. mixture 
of crushed oats and decorticated cotton-cake. 
If intended for dairy purposes or fattening 
during the following summer, 30 lb. turnips, 
15 lb. straw, and 2 lb. oats and cake is suffi- 
cient. Such animals require 1 to IJ acres good 
pasture in the next summer, and fattening 



Horses. 

Cattle. 

Sheep. 

Pigs. 

Mare. 

Stallion. 

Cow. 

Bull. 

Ewe. 

Ram. 

Sow. 

Boar. 

Average period of gestation , . 

340 days 

— 

283 days 

— 

1 50 days 


172 days 

— 

Age usually first mated . . . . 

3 years 

2 to 3 years 

if to 2 years 

if years 

if years 

I year 

8 months 

8 months 

Age at which mature . . . . 

6 years 

6 years 

6 years 

5 years 

4 years 

4 years 

3 years 

3 years 

Proportion of females to males 

70 

1 

50 


50 ' 

I 

10 

1 


Hearing methods vary as the class. Those 
described are the general British practices which 
also prevail in the more densely populated parts 
of the world. 

Cattle-rearing , — ^During the summer months of 
the period of gestation the cow can depend on 
pasture alone; in winter she must receive enough 
food to maintain her in condition. Theoretical 
requirements can be fulfilled by feeding 80 lb* 
turnips, 12 lb. oat-straw, 5 lb. hay, and 3 lb. 
concentrates. There are two alternative methods 


animals should receive an additional 3 or 4 lb. 
cake per day when pasture becomes less bulky. 
Dairy animals, mated in the meanwhile, need 
no cake while at pasture. After calving they 
should be fed according to the milk-yield, tn 
the byres a suitable ration is 40 lb. turnips, 
12 lb. hay, and 6 lb. straw per 1000 lb. live- 
weight, with additional 3jt ib. concentrates per 
gallon of milk produced. A concentrate mixture 
of 2 parts decorticated cotton-cake, 3 parts 
bran, and 2 parts bean-meal is suitable. When 
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turned out on an allowance of acres good 
pasture, no additional food is required, except 
in the case of heavy milkers, till grazing becomes 
poor. Then cake or cabbage may be fed. As 
winter approaches, cattle are kept longer indoors, 
till finally they are only turned out for exercise. 
An average dairy cow should produce 600 to 
700 gall, milk and one calf annually. Terms 
applied to cattle include: stirk, yearlings one- 
year-old animal; six-quarter old^ one and a half 
years old; quey or heifer^ a female animal which 
has not yet produced a calf; eild, female animal 
which is now pregnant; steer, stot, or bullock, 
emasculated male; slink calf, newly born calf; 
store cattle, animals in lean condition suitable 
for fattening. See Cattle, 

Horse-rearing, — For at least two months prior 
to foaling the mare should not be used for carting 
on rough roads. She may do ordinary cultivation 
work, however, and her ration should be modified 
to include frequent bran mashes. Late spring 
and early summer are the favourite periods for 
foaling. The mare, if not at grass, should be 
kept in a loose-box. On parturition the foars 
umbilical cord is washed with antiseptic and 
bound up, and it should be seen that it is getting 
milk. The dam and offspring should be exercised 
daily, and when possible should be turned out 
to pasture. An allowance of Ij acres will sup- 
port them during the summer. When five or 
six months old, the foal is weaned and the mare 
returned to work. During the winter the foal 
should be kept in a loose-box, turned out for 
exercise daily, and given, e.g., 3 lb. of a mixture 
of crushed oats and linseed-cake, 8 lb. hay, and 
a few turnips. It should also be taught to be 
led by a halter. Emasculation takes place in 
the spring, after which it is turned out to pasture. 
It may be allowed to remain outdoors during 
the next winter, but the ration of the previous 
winter should be increased by about half. After 
grazing the following summer it may be trained 
to work during the winter, i.e. at two and a half 
years. The feet should receive attention from 
an early age, and, if necessary, light shoes 
(plates) may be fixed. When first broken-in to 
work, colts must be treated quietly yet master- 
fully, and the amount of work allotted is very 
gradually increased. Work horses must be 
liberally fed at regular intervals, and not less 
than three times a day. A suitable winter ration 
for a horse of 1700 lb. live- weight is 14 lb. 
crushed oats, 2 lb. crushed maize, and 16 lb. 
hay. In summer a horse can be turned out to 
pasture, and if working should receive two- 
thirds of the above amount of corn. Horses must 
receive as much water as they care to drink, 
and be groomed and well bedded when indoors. 

Sheep-rearing comprises two main practices. 
(1) Hill and Lowland, (a) The season's breeding 


flock is established at the beginning of October 
by the sale of ewes over five years and the pur- 
chase of stock rams. The rams are put out to 
the hill with the ewes about mid-November, 
and are withdrawn about 1st January. Lambing 
then commences about mid- April, when the 
shepherd is practically continually on the hill. 
Ewes which lose their lambs are usually per- 
suaded to adopt one of twins borne by other 
ewes, the ideal in this system being to rear 
one lamb per ewe. About the middle of June 
the rams, hoggs, and eild ewes are shorn, the 
tails of the lambs cut short, male lambs cas- 
trated, and all of the lambs cut in the ear 
(marked) for identification purposes. The ewes 
are shorn a month later, and the whole flock 
carefully herded against the ravages of the 
sheep maggot-fly. In August the lambs are 
weaned, and the castrated males (wethers) are 
sold. In September the cast ewes are sold, and 
at the beginning of October the ewe lambs are 
sent off to better pasture for the Winter. Hill 
sheep get no food other than herbage. Govern- 
ment orders enact certain periods for dipping. 
(6) The lowland practice differs in the following 
respects: larger, more quickly maturing sheep 
are kept; lambing begins in March; during 
winter the ewes are given extra feeding, usual 
allowances being 8 lb. cut turnips per head per 
day till lambing commences, when they receive 
to 2 lb. mixture of oats, dried grains, and 
decorticated cotton-cake; if it is desired to sell 
the lambs fat, the ewes are given concentrates 
in addition to grass, and the lambs are also 
encouraged to eat these; the ewes are lambed 
in pens; shearing, tail-cutting, &c., are carried 
out earlier in the year. English lowland practice 
differs from Scottish in that lambing commences 
in January, and the cropping of the arable land 
is so arranged as to have the sheep continually 
folded on a special series of forage- and root-crops, 
such as oats, barley and vetches, crimson-clover, 
rape, kale, and turnips. Fat lambs are killed 
when from twelve to sixteen weeks old. (See 
Sheep,) The fattening period generally lasts 
twenty weeks. Each sheep should gain about 
2 lb. per week, and on killing will give a carcass- 
weight of 50 per cent live-weight. A fat cross 
hogg of this age will weigh about 1 cwt. live- 
weight. Terms commonly applied in sheep- 
rearing include: lamb, young unweaned sheep; 
hogg, hogget, or teg, weaned sheep, not yet shorn 
for first time; shearling, ram after being once 
shorn; gimmer, ewe after being once shorn; 

castrated male; grit ewe, ewe approaching 
lambing; milled ewe, ewe which has previously 
been mated with a ram of another breed; cast 
ewe, ewe drafted out of the breeding flock. — 
See Pig; Sheep; &c , — ^Bibliography: Standard 
Cyclopedia of Modem Agriculture; W. A. Henry, 
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Feeds and Feeding; Porter, Stockfeedefs Com- 
panim; P. M‘ConneU, Agricultural Notebook; 
O. Kellner, The Scientific Feeding of Animals. 

Stock-dove (Columha <mae)y a wild European 
pigeon about 13 inches in length, and with a 
general bluish-grey plumage, the breast being 
purplish. It raises two or three broods in a 
season, and builds its nest in a tree-stump or 
in a rabbit-burrow. 

Stock Exchange. The beginnings of dealings 
in stocks in England go back to the latter part 
of the seventeenth century. The development 
of joint-stock enterprises in the eighteenth cen- 
tury, and especially the creation of a very large 
public debt, increased greatly the numbers of 
those dealing in stocks. For many years they 
traded mainly in the coffee-houses round Change 
Alley, but in 1801 the present Stock Exchange 
building was constructed in Capel Court, near 
the Bank of England, and the members formed 
themselves into a close corporation with a clearly 
defined and strictly maintained constitution. 
During the nineteenth century other stock ex- 
changes arose in Liverpool, Manchester, Leeds, 
and other towns, all doing a considerable busi- 
ness, principally in local industrial securities. 

Organization of London Stock Exchange , — ^The 
management of the business of the Stock Ex- 
change is vested mainly in the hands of an 
annually elected committee of thirty subscribers, 
who administer the rules and regulations, and 
adjudicate in cases of dispute. All advertise- 
ment on the part of members of the house is 
forbidden. The members of the Stock Exchange 
are divided into brokers and jobbers. Brokers 
are, in effect, commission agents, who deal with 
the outside public and execute orders to buy or 
sell. Jobbers are dealers in securities who buy 
and sell shares on their own account, and it is 
to the jobber that the broker goes when he has 
an order to fulfil. The jobber will quote him 
two prices, the higher being the buying price 
and the lower the selling price; the difference 
between the two is termed ‘ the turn of the 
market and constitutes the profit of the jobber. 
The jobber may not deal with the public direct, 
but only through the broker. As might be 
expected, the volume of transactions has led to 
a large amount of specialization, and many of 
the brokers and jobbers confine their attention 
to certain types of shares. Thus there is a 
Kaffir market dealing with South African gold, 
a rubber market, an oil market, &c. Broadly 
speaking, the whole of the regulations and 
methods of the Stock Exchange are designed, 
first, to secure the inviolability of contracts 
entered into, and secondly, to make it possible 
to do the largest amount of business in the 
shortest time. 

Stock Exchange and the Banks, — In most cases 
VOL. X. 


the capital in the possession of the jobbers is 
not sufficient to enable them to take up large 
quantities of shares and hold them until there is 
an opportunity to resell at a profit. They rely, 
therefore, to a great extent on the banks, which 
provide advances on the security of the jobber’s 
shares. Again, the banks lend money to the 
stockbrokers, with the aid of which the latter 
can prolong the speculative transactions of their 
clients. This operation takes place largely in the 
form of the contango. For example, the man who 
has bought shares, hoping that he will be able 
to sell them again at a profit, may arrange with 
his broker to carry the shares over one settle- 
ment day to the next, paying interest in the 
meantime at the contango rate. The broker uses 
the shares as cover to borrow from the bank the 
money necessary to hold them, for which he 
pays a lower rate than the contango rate he 
charges to his client. This method has enabled 
a large amount of speculation to be carried on 
by people who never intend to hold the shares, 
but only to buy for a rise in price or sell for a 
fall. The former class of operators, known as 
hulls^ buy shares ahead at a given price, hoping 
to be able to sell them at the next settlement 
day at a higher price, and thus make a profit on 
the transaction. If the market has gone against 
them, they may carry over the transaction to the 
succeeding settlement dav, merely paying the 
difference between the price at which they 
bought and the carry-over price, together with 
interest at the contango rate. The difference, 
plus the contango, thus paid by the bulls is 
received by the hears, who have sold for a fall. 
When the bears have to pay the carry-over 
interest, this is called backwardation. Not only 
members of the public but also many of the 
brokers speculate in this way. To facilitate these 
and other transactions, a special class of money 
brokers has arisen, who take an intermediate 
position between the bankers and the stock- 
brokers and jobbers. These are firms of consider- 
able size which enjoy a specially good credit, 
and can at any time obtain large sums from the 
banks, which they lend again to the smaller 
brokers, &c. Their intimate knowledge of 
members of the house enables them to lend 
with less risk than an ordinaiy^ banker would 
incur, and therefore the existence of this class 
enables many to borrow to whom a bank would 
refuse the necessary accommodation. Without 
the intimate connections existing between the 
Stock Exchange and the banks, the placing and 
dealing in securities, both domestic and foreign, 
would be greatly hindered. It is this that enables 
London to provide a market for securities of 
practically every description, and makes possible 
dealings on a gigantic scale. At the same time, 
the banks find in the Stoek Exchange a useful 

277 




STOCKPORT 387 STOICISM 


water-ways and bridges is suggestive of Venice, 
and its picturesque islands have been made 
beautiful by many promenades and parks, the 
most beautiful of which is the Djurg&rden. It 
is besides a place of considerable trade, and has 
manufactures of woollen, linen, cotton, silk, 
porcelain, glass, tobacco, iron castings, &c. Pop. 
(1920), 419,429. 

Stockport, a municipal and county borough 
of England, partly in Cheshire and partly in 
Lancashire, 5 miles south-east of Manchester, 
on the Mersey. It has a grammar-school founded 
in 1487. The cotton trade, connected with which 
are spinning, weaving, dyeing, &c., is the staple, 
and there are also foundries, machine-shops, 
breweries, and hat factories. Pop. (1921), 
123,315. 

Stocks, a wooden apparatus formerly used 
for punishment of certain offenders. It con- 
sisted of two pieces of timber or boards locked 
together, with holes to keep the ankles im- 
prisoned. Petty offenders, vagabonds, and other 
minor criminals were placed in the stocks, 
usually on the village green, where they were 
laughed and jeered at by all passers-by. Whip- 
ping-posts were frequently attached to the 
stocks. Stocks were used in England in Anglo- 
Saxon times. They fell into disuse in the early 
part of the nineteenth century. 

Stockton, a city of California, United States, 
the county scat of San Joaquin county, on the 
San .Joaquin; served by the Central-Pacific and 
other systems. It is a wheat and general cereal 
and fruit trading centre, with manufactures of 
flour, soap, leather, and mining and agricultural 
implements. Settled in 1847, Stockton became 
a city in 1S50. Pop. (1920), 40,000. 

Stockton, or Stockton-on-Tees, a parlia- 
mentary and municipal borough and seaport 
of England, mainly in the county of Durham, 
on the Tecs. Owing to its proximity to the 
Cleveland district, the town has ironworks, 
foundries, blast - furnaces, engineering - works, 
shipbuilding-yards, potteries, and bottle-works. 
The river admits vessels of some size. Stockton 
sends one member to Parliament, the parlia- 
mentary borough including South Stockton on 
the south bank of the Tees, in Yorkshire, in- 
corporated as a mmiicipal borough in 1892 
under the name of Thornaby-on-Tees. The 
Stockton and Darlington Railway, the first 
passenger line in England, was opened in Sept., 
1825. Pop. 64,150. 

Stoicism, a system of philosophy which 
flourished first in Greece and subsequently 
in Rome, so called from Stoa poikile, the painted 
hall or colonnade in Athens, where the lectures 
of the Stoic philosophers were given. The 
system was founded by Zeno of Citium, born 
in 836 B.c. Originating and developing in 


Greece, stoicism seems to have been specially 
adapted to flourish in Rome, where it attracted 
the most vigorous and the most typical minds, 
so that Roman virtue became almost identified 
with stoicism, and pagan Rome and stoicism 
may be said to have expired together. Among 
the leading Stoics of Greece were, besides Zeno, 
Cleanthes, Chrysippus, Zeno of Tarsus, and 
Diogenes of Seleucia. Among the Romans 
stoicism was embraced by Cato of Utica, Cicero, 
and Brutus, and had among its expositors 
Cicero, Seneca, and Epictetus. In the later 
days of the Roman Empire stoicism modified 
itself greatly in the direction of conformity 
with the prevailing spirit of Christianity. Stoi- 
cism, which is a development of cynicism, is 
primarily practical in character, and the aim 
of the founder was ethical, that is, to teach 
virtue as the art of right living. In respect to 
the practical side of their philosophy, the Stoics 
may justly be regarded as being the followers of 
Socrates. Stoicism divides philosophy into the 
three departments of logic, physics, and ethics. 
Logic includes dialectic and rhetoric, physics 
cosmology and theology, and ethics politics. 
The logic of the Stoics is based on Aristotle. 
They make the mind a tabula rasa^ and reason 
itself a sense. The representations of things 
are formed by the senses on the mind, but the 
latter, as it W'ere, goes out from itself and grasps 
the object. In physics the Siuic doctrine was 
that everything real is material; besides matter 
there is nothing but abstractions which have 
no actual existence. Matter consists of tw'o 
elements, a passive formless element, suscep- 
tible of motion and form; and an active moving 
and moulding element. Mind, intellect, or reason 
is represented by the active force of matter, 
which is immanent in the passive. God is the 
W'orking force of the universe, and is described 
as an artistically creative fire. The view^ of the 
Stoics on the universe has been rightly called 
‘ pantheistic materialism ’. The ethics of the 
Stoics is the most important part of their system, 
and its fundamental principle is liberty. The 
end of morals is harmony with nature, nature 
of man and of the universe combined, i.e. 
living a life in accordance wdth the law's of 
nature, or in conformity to reason, wdiich is the 
fundamental principle of human nature. The 
model of stoical morality is the wise man, who 
acquires his superiority by subduing his passions, 
which are the enemies of liberty. Virtue is suffi- 
cient for happiness. No act, however, is virtuous 
or vicious in itself, but only in its motive. 
Pleasure is a result of action, but not the end 
of it. The cardinal virtues are wisdom, courage, 
justice, and discretion. There are no degrees in 
virtue; it is absolute, and there is no mean 
between virtue and vice. Coming into contact 
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wich Ciiristianity, stoicism was absorbed in the 
new religion in the first centuries of our era. — 
Bibwogbaphy; W. L. Davidson, TAe Stoic 
Creed: E. V. Arnold, Roman Stoicism, 

Stoke-Newington, a northern metropolitan 
borough of the county of London. It contains 
Clissold Park and the New River, and Defoe 
Road, a feeder of Church Street and the Kings- 
land Road-Stoke-Newington Road trunk line 
of streets, commemorates Daniel Defoe, a quon- 
dam resident. Area, 863 acres; pop. 52,167. 

Stoker, Mechanical, a device fitted to boiler 
furnaces to facilitate the regular firing of the fuel 
and to increase the combustion efficiency. Hand 
firing of boilers has many disadvantages besides 
the obvious one of entailing very heavy manual 
toil. Good stokers are very rare, and few of the 
men on such work really try to maintain efficient 
conditions for the combustion of the fuel they 
throw into the furnace. Unless the bed of coal 
is kept of uniform depth and a suitable air-supply 
is maintained above and below the fire-bars, the 
services of a hand-stoker may be very expensive 
in fuel and in fines for producing black smoke. 
The mechanical stokers are of two classes. In 
the first the two operations of driving off and 
burning the volatile gases and consuming the 
solid residue are carried out in different parts of 
the furnace. The second is usually an endless 
band on which the fuel is carried forward con- 
tinuously, and the ash resulting is deposited at 
the back of the boiler. The combustion processes 
in this case are continuous. In some types a 
reciprocating motion is given to the fire-bars 
instead of the continuous travel. 

Stokes, Sir George Gabriel, Bart., British 
mathematician and physicist, was born in Sligo 
in 1819, and died at Cambridge in 1903. In 
1841 he was senior wrangler and first Smith’s 
prizeman, and was elected to a fellowship at 
Pembroke College. In 1849 he became Lucasian 
professor of mathematics. He represented Cam- 
bridge University in Parliament from 1887 to 
1892, was president of the Royal Society from 
1885 to 1890, and was created a baronet in 1889. 

Stokes was a prolific writer on nearly all 
branches of mathematical physics, but especially 
on the undulatory theory of light. The idea of 
determining the chemical constitution of the sun 
and the stars by means of their prismatic spectra 
originated with him, and was communicated by 
him to Lord Kelvin some years before Kirchhoff’s 
formal publication of the discovery. A valuable 
report by Stokes on double refraction was pub- 
lished by the British Association in 1862. His 
discoveries in hydrodynamics occupy a consider- 
able space in every modern account of the 
subject. In pure mathematics also Stokes did 
some notable work; his paper of 1847 on the 
critical values of the sums of periodic series 


contains almost the earliest reference to the 
very important modem idea of uniformity of 
convergence of infinite series. Stokes’s collected 
mathematical and physical papers have been 
published in five volumes. 

Stokes Gun. See Trench Mortars, 

Stoke-upon-Trent, a county and municipal 
borough of Staffordshire, England, in ‘ the Pot- 
teries ’, on the Trent. It comprises (since 1910) 
Stoke proper, Burslem, Hanley, Fenton, Long- 
ton, and Tunstall, and has manufactures of 
pottery (the chief industry) and machinery. 
There are railway workshops. Pop. 240,450. 

Stokhod, a river of Poland, tributary of the 
Pripet, It gives name to a battle fought between 
the Austro-Germanic and Russian armies in 
July, 1916, during the great Russian victory of 
the Styr (see European War, Russian Cam- 
paign, 1916), 

Stola, a garment worn by the Roman women 
over the tunic. It came as low as the ankles or 
feet, was fastened round the body by a girdle, 
leaving broad folds above the l)reast, and had 
a flounce sewed to the bottom. It was the 
characteristic dress of the Roman matrons, as 
the toga was of the men. 

Stolberg, a town of Rhenish Prussia, on the 
Vicht. It is a centre of coal-, iron-, lead-, and 
zinc-mining, and has smelting-plant, iron-foun- 
dries, rolling-mills, and glass- and chemical- works. 
Pop. 14,500. 

Stole, a long narrow band or scarf with 
fringed ends, worn by ecclesiastics of the Roman 
and English Churches: by deacons over the left 
shoulder, being fastened under the right arm; 
by bishops round the neck, with both ends 
pendent in front to the knees; and by priests 
similarly, but with the ends crossed when wear- 
ing the alb. — Groom of the stole, the first lord o 
the bed-chamber in the household of the Englisl 
kings. See Alh, 

Stolp, a town of Pomerania, Prussia, on th< 
Stolpe; a railway junction on the Belgard 
Danzig and Schneidemiihl-Stolpmiinde railways 
Stolpmimde, 12 miles distant, is the port. Stolj 
possesses an ancient castle. Railway repair-shop 
and manufactures of woollens, leather, tobacce 
machine-shop products, and linen are important 
In mediaeval times Stolp was a member of th 
Hanseatic League. Pop. 33,800. 

Stolypin, Peter Arcadevich, Russian states 
man, born 1863, died 1911. Of noble birth an 
of great personal worth, Stol3q)in joined th 
Russian bureaucracy in 1884, and from th 
governorships of Grodno and Saratov and th 
Ministry of the Interior, he became Ministc 
(1906) in succession to Goremykin. His acth 
efforts for the conciliation of the more moderai 
elements in the Duma failed, largely on accoui 
of his land reform schemes. Stolypin dreamed < 
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a Russia of loyal and contented peasant-owners, 
and defied the institutions evolved by centuries 
of tradition to solve the age-long agrarian ques- 
tion. He was also considered by the extremists 
os a reactionary whose vigorous measures drove 
the revolutionaries to despair, and his humiliating 
treatment of non-Russian nationals, and, in a 
degree^ of the intelligentsia, inspired the enemies 
of the Tsar with the deepest hatred against his 
Minister. All attempts against him failed until 
1911, when he was shot in a theatre at Kiev, 
under the eyes of the Imperial family, by a Jew 
named Mordka Bogrov, an agent of the secret 
police. 

Stomach, the most dilated portion of the 
digestive (or alimentary) tube; it is situated in 
the upper part of the abdominal cavity. It 
extends from the lower end of the gullet (oeso- 
phagus) to the beginning of the small intestine, 
but its shape and position are much modified 
by the amount of food it contains, by the stage 
of digestion that has been reached, by the de- 
velopment of its muscular walls, and by the 
position of the other adjacent organs. The 
opening by wdiich the gullet communieates with 
the stomach is known as the cardiac orifice, and 
is situated on the left side, while the pyloric 
orifice, which communicates with the small 
intestine, is on the right side of the abdomen at 
a lower level. Between these two openings the 
walls of the stomach form in front a broad border, 
known as the greater curvature, which varies 
with the amount of stomach content, and a 
narrow fixed border behind, the lesser curvature. 
The pyloric orifice is controlled by a valve, 
formed by a thickened portion of the circular 
muscular fibres, and the action of the valve is to 
prevent regurgitation of food from the intestine. 
The wall of the stomach is composed of various 
coats, and in these coats are situated the gastric 
glands, which secrete the gastric juice, an im- 
portant factor in digestion. The main constituents 
of the gastric juice are hydrochloric acid, pepsin, 
and various salts, chiefly chlorides. The main 
function of the juice is to convert the proteins 
of the food into peptones, but it also curdles 
milk, inverts sugar, helps in the digestion of 
fats, and on account of the acid present is an 
antiseptic, and thus prevents putrefactive pro- 
cesses from ordinarily taking place in the stomach. 
It has been found that in carnivorous animals a 
higher percentage of each constituent of the gas- 
tric juice is present than in man, as there is more 
digestive work for the juice to perform. About 
twenty years ago much definite information on the 
action of the gastric juice, and the psychical influ- 
ences that affect it, was obtained by the experi- 
mental work of the Russian physiologist, Pawlow, 

The stomach, like other glandular organs, is 
subject to various diseases. Interference with 


proper digestion leads to dyspepsia of some form, 
and ulceration in the wall may take place, causing 
gastric, or peptic, ulcer, while the stomach is 
one of the common sites of cancer, either following 
a gastric ulcer or secondarily to cancer in one of 
the surrounding organs. 

Stomach-pump. See Toxicology. 

Stomach -staggers, a disease in horses, de- 
pending on a paralji:ic affection of the stomach. 
In this disease the animal dozes in the stable 
and rests his head in the manger; he then 
wakes up and falls to eating, which he con- 
tinues to do till the stomach swells to an enor- 
mous extent, and the animal at last dies of 
apoplexy, or his stomach bursts. 

Stomata, in botany, minute orifices or pores 
in the epidermis of leaves, &c., the chief external 



Stomata from the Leaf of a Fcm in Surface View 


Pt Pore, gg. Guard-cells, e, Epidermal cells. 

openings of the ventilating system of intercellular 
spaces (q.v.). Each stoma is enclosed by two 
sausage-shaped guard-cells, which by contracting 
and expanding regulate the size of the aperture. 
Transpiration of water-vapour and absorption of 
carbon dioxide take place mainly through the 
stomata. 

Stomatop^oda, an order of crustaceans, hav- 
ing five pairs of foot-jaws and three pairs of 
small forked legs. The second pair of foot-jaws 
are large seizing organs, with a spiny end-joint 
bent back like the blade of a pocket-knife. See 
Squilla, 

Stone, Frank, English genre painter, born at 
Manchester 1800, died at London 1859. He 
painted at first in water-colours, and 'was for 
long a member of the old Water-colour Society. 
In 1851 he was elected a.r.a. His first important 
work in oil, The Legend of Montrose, was ex- 
hibited at the Academy in 1840. Among his 
subsequent works are: The First Appeal, The 
Last Appeal, Mated, The Course of True Love, 
and The Gardener^ s Daughter. Most of his works 
have been engraved. 
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Stone, Marcus, British artist, son of the pre- 
ceding, born in London in 1840, died in 1021. 
He learned his art in his father’s studio; ex- 
hibited his first picture in 1858 in the Academy, 
of which he became an associate in 1877, being 
elected an Academician in 1887. Among his 
better-known pictures are: Claudio accuses Hero 
(1861), On the Road from Waterloo to Paris 
(1862), Stealing the Keys (1866), Henry Vlll 
and Anne Boleyn (1870), Sain et Sauf (1875), 
11 y en a toujours un autre (1882), A Gambler^ s 
Wife (1885), and The First Love Letter (1889). 

Stone, an urban district and market town of 
Staffordshire, England, on the Trent. It manu- 
factures earthenware, beer, shoes, &c. Pop. 
(1921), 5600. 

Stone Age. See Archceologyi Neolithic; Poke- 
olithic Age, 

Stone, Building. A good building stone must 
be durable, that is, able to resist ‘ weathering ’ 
well. Durability is to some extent conditioned 
by climate and situation, but in the main it 
depends upon the chemical composition and the 
structure of the stone. In a wet climate, or in 
an atmosphere charged with excess of carbonic 
acid or with other gases given off from large 
manufacturing and industrial works, no stone 
will last as long as in a dry climate or in a purer 
atmosphere. A compact, non-porous, crystalline 
stone is the best for outside work. The presence 
of iron, at least in large quantity, is objectionable, 
because it readily oxidizes, thus producing decay 
and spoiling the appearance of the building. 
Stone used in building must be easily worked 
into the forms required. For some purposes 
hardness is an essential quality, but the hardest 
stones do not always resist weather best. The 
principal building stones are sandstones and 
limestones, with granites, slates, and serpentines 
as important secondary kinds. Sandstones are 
found of many colours, white, yellow, grey, 
brown, red, &c., the colour being determined by 
the form in which iron appears in the stone. 
Those kinds which do not readily divide into 
thin layers and are easily worked by the chisel 
are called freestones, a name also applied to 
similar limestones. Among notable varieties of 
limestone used in building are marble, in Britain 
confined to ornamental inside work; Portland 
stone, a granular limestone of which many lead- 
ing buildings in London are constructed; dolo- 
mite or magnesian limestone, used in the Houses 
of Parliament; Bath and Caen stone, used for 
fine interior work. Granite is generally used in 
Britain only for ornamental parts of buildings, 
but in some places where it is abundant, notably 
Aberdeen, it is the main building material. The 
term granite as used by builders includes syenite 
and syenitic granite. Slate is the best roofing 
stone, but some thicker varieties, called slate 


slabs, are used for cisterns, sills, &c. Serpentine, 
sometimes misnamed marble, is used for orna- 
mental interior work. 

The preservation of stone from decay is an 
important question in large cities. Painting the 
stone with ordinary paint, oil, or paraffin does 
not protect it for long, and is apt to spoil its 
appearance. More useful processes consist in 
the formation of insoluble silicates on the sur- 
face of the stone, but efflorescence may result, 
with consequent disfigurement of the building. 
Kuhlmann’s process consists in coating with a 
solution of silicate of potash or silicate of soda. 
In liansome’s process the stone is first saturated 
with a silicate of soda or potash, and a solution 
of calcium chloride then applied. The result is 
the formation of insoluble calcium silicate on 
the surface, thus giving greater hardness and 
durability to the stone. Other silicate paints 
have been used with more or less success. 

Various kinds of artificial stone (other than 
brick and terra-cotta) have come into fairly 
extensive use in recent years. Ransome’s arti- 
ficial stone is prepared from dried sand, silicate 
of soda, and calcium chloride. The first two 
are intimately mixed with some powdered stone 
or chalk, and the mixture is forced into moulds. 
A cold solution of the chloride is poured over the 
blocks so formed, and they arc next immersed 
in a boiling solution of the same substance. The 
finished stone is equal to the best natural build- 
ing stone in weathering qualities, and is very 
easily worked. Victoria stone is made by mixing 
finely powdered granite with Portland cement, 
allowing the mixture to set into the required 
shape, and then immersing the block in silicate 
of soda. It is chiefly used for paving. 

Stone, Building Construction in. The 
stone used for building is of varied composition 
but the two chief kinds are sandstones and lime- 
stones, though granites and other igneous rockf 
are largely used in some districts. The layers o. 
stratified rocks indicate the natural bed of th< 
stone. All such stones, when used in ordinary 
walling, should be laid upon their natural bed 
having the edges of the layers exposed on th< 
face of the wall. The many varieties of masonri 
may be grouped under two heads, namely, ctshla 
and rubble. Ashlar masonry is built with block; 
of stone carefully worked, so that the joints an 
generally inch in thickness for at least ( 
inches from the face of the wall. All stone 
should be laid on a bed of lime or cement niorta 
extending over the whole surface. The sid 
joints should be properly filled up, and in rubbl 
work they should be thoroughly packed witJ 
spalls or shivers and mortar. The outer edg 
of the joint in ashlar masonry is often set i 
lime or oil putty } inch in breadth, but some 
times Portland cement is used, and at othc 
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times the joint is a little wider and the mortar 
is kept back from the face for i inch in outside 
work and } inch in internal work, for the sake 
of effect. Stones which stretch along the face 
of the wall and extend inwards only a short 
distance, say equal to the height of the atone, 
are called outbonds. Those stones which extend 
entirely or partly through the walls so as to 
bind the face and back together are called 
inbonds. The bond is of great importance in 
masonry. There should never be a continuous 
vertical joint either on the face or in the interior 
of the wall. It is not easy to define bond in 
masonry, because all stones are not of one size. 
Inbonds are generally stated to be not more than 
5 feet apart in each course and to be placed in 
position first, the outbonds being fitted between 
them. The lap or bond which one stone has 
over the adjaeent ones on the faces of the wall 
should be 5 or fi inches at least, and preferably 
more. In rubble masonry the beds and joints 
are generally only roughly dressed. All stones 
should be laid on their widest beds. In squared 
rubble built in courses there should be no square 
stones in elevation, and at any vertical joint not 
more than three stones should meet. When 
squared rubble is not built in courses, the work 
is often called ‘ snecked ’ rubble. ^Vhen rubble 
has hammer-dressed joints, these vary in thick- 
ness from about J to | inch or more, depending 
on the nature of the stone and the skill of the 
builder. Generally, rubble joints arc about j inch 
in thickness. When a wall is not of the same kind 
of building from front to back, it is called a com- 
pound wall, and this is the ordinary way in 
which masonry is carried out, unless a wall is 
to be seen on both faces. Walls may be finished 
in ashlar on the front face, while their backs 
may be of rubble built in courses. For proper 
setting, and for the sake of appearance, corner 
stones (quoins), if they are not dressed on face, 
generally have a tooled or drafted margin worked 
round them. There are many ways of finishing 
the face of stones. For example, they may be 
polished, rock-faced, dabbed, pinched, broached, 
scabbled, or, as in the case of limestones, left 
with a combed surface. Copings and other more 
or less detached stones, such as balusters, are 
kept in place by do’wels of gun-metal, bronze, 
slate, or hard stone, also by cramps of bronze 
or iron bent squarely down at the ends. The 
ends are made ragged to grip the lead, which 
is closely batted into position to prevent air or 
moisture gaining access to the metal. — Biblio- 
graphy: Rivington^s Notes on Building Con^ 
structim; C. Gourlay, Elementary Building Con’- 
struction for Scottish Students*, W. R. Purchase, 
Masonry, 

Stone-chat (Pratincola rubicdla), a perching 
bird of the thrush family. The stone-chat is 


common in Europe, and frequents moors and 
other open wastes. Its colour on the upper part 
generally is black, the belly is yellowish-white, 
and the breast a light chestnut brown. It runs 
with much celerity, and its food consists of 
insects and worms. 

Stone Circles, ancient monuments of un- 
known origin and date. They consist of upright 
pillars (‘ monoliths ’) of unhewn stone set round 
a more or less circular area. They are very 
common in the British Islands, especially in 
Scotland. See Standing Stones, 

Stone -fly, the common name of insects be- 
longing to a family of neuroptera (Perlidse), 
much used by anglers as a bait in trout-fishing. 
The hinder w'ings are large, the abdomen is 
furnished with two long appendages, and the 
larger jaws or mandibles are rudimentary. 
These flies and their larvae occur plentifully 
in the neighbourhood of lakes and ponds. 

Stonehaven, a police burgh, seaport, and sea- 
side resort of Scotland, county town of Kin- 
cardineshire, on a bay at the mouths of the 
small rivers Carron and Cowie. It consists of 
an old town, and a new town on the left bank 
of the Carron. There is a large tan work, and 
the herring and other fisheries are important. 
Pop. 4250. 

Stonehenge' (A.S. stanhengist, hanging stones), 
an extensive group of standing stones on Salisbury 
Plain, Wiltshire, England, about 7 miles north of 
Salisbury. They form two circles and two ovals. 
The outer circle, which is about 300 feet in cir- 
cumference, consisted, when entire, of sixty 
stones, each being about 15 feet high and 7 feet 
broad. Of these, thirty were uprights, others 
were imposts, the uprights being placed at inter- 
vals of 3J feet, and the imposts fitting by means 
of tenon and mortice. Of the outer circle twenty- 
four uprights remain (seventeen standing and 
seven down) and eight imposts, and at the 
grand entrance there are eleven uprights re- 
maining, with five imposts. The inner circle, 
which is 8 feet from the outer, consisted of 
about thirty stones, 6 feet in height, without 
imposts; nineteen remain, eleven standing. The 
first oval consists of five trilithons, as they are 
called, that is, groups of three stones, two up- 
rights, with an impost. Before each trilithon 
stood three smaller upright stones, but there are 
only six now standing. Inside the inner oval is 
a large slab supposed to have been an altar. 
The whole is surrounded by a double mound 
and ditch, and there is also an avenue leading 
from the north-east, bounded by a mound and 
ditch. In the surrounding plain are numerous 
tumuli. These circles may date from the Bronze 
Age; but nothing is known of their origin or 
date, and excavation has done little to dispel 
our ignorance. On 15th Sept., 1918, Stone- 
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henge, bought from Sir Cosmo Antrobus, was 
presented to the nation by Sir Cecil Chubb, of 
Salisbury. — Cf. Sir J. N. Lockyer, Stonehenge 
and other British Stone Monuments Astronomic 
catty Considered. 

Stonehouse, or East Stonehouse, a district 
of Devonshire, lying between Plymouth and 
Devonport. It has extensive barracks, the 
Royal Naval Hospital, and the Victualling 
Office. In 1914 it became part of Plymouth 
(q.v.). 

Stone -plover, a large species of plover, the 
CEdicnemus Scolopax. It appears in England at 
the latter end of April, frequents open hilly 
situations, makes no nest, but lays two eggs on 
the bare ground, and emigrates in small flocks 
about the end of September. Called also stone- 
curlew and thick-knee. 

Stonesfield Slate, in geology, a fissile Middle 
Jurassic limestone occurring at Stonesfield, in 
Oxfordshire. It is noted as one of the few beds 
in which mammalian remains of Jurassic age 
have been preserved. 

Sto'nyhurst College, an English Roman 
Catholic educational institution 10 miles north 
of Blackburn, Lancashire, conducted by Jesuit 
fathers. It has a good observatory and an 
excellent library, including some bibliographical 
rarities. There are about 800 students. 

Stoppage in Transitu is the exercise of a 
right allowed by law to an unpaid seller to stop 
the delivery of goods purchased by a buyer who 
has become bankrupt while the goods are in the 
hands of a carrier or middle-man for transmis- 
sion. Stoppage in transitu, as the term implies, 
can only take place while the goods are actually 
on the way, since if they have arrived at their 
journey’s end the seller’s right over them has 
ceased. 

Storax, a resin which in former times was 
derived from Styrax officinalis , a small tree which 
grows in Asia Minor, and was much used for 
incense. It is probably the stacte mentioned in 
Exodus, XXX, 34. All the storax which occurs in 
commerce nowadays, however, is obtained from 
the trunk of Liquidamhar orientalis (see Liquid- 
ambar). The storax is not a normal product of 
the tree, but is induced artificially by beating the 
bark. The purified balsam (Styrax preeparatus, 
or prepared storax, or liquid storax) is a brownish- 
yellow, translucent, semi-liquid substance with 
a strong aromatic odour and taste. In its action 
it resembles Balsam of Peru. It is used as a 
parasiticide, especially in scabies, and as an 
expectorant. 

The name storax is also sometimes given to a 
balsam from the American sweet gum (L. 
styraciflua), which is often substituted for 
genuine storax. 

Stork, a name given to the birds of the family 


Ciconiidse, of which the type-genus is Cicoma. 
They are tall and stately birds, the long beak 
being moderately cleft and destitute of a nasal 
furrow. The common stork (C. alba) is found 
throughout the greater part of Europe (being 
a very rare visitor to Britain), but passes the 
winter in Africa and Asia. The adult is pure 
white, with the exception of the black quill 
feathers of the wings, the scapularies, and 
greater wing-coverts, and the red beak, legs, 
and toes. It is about 3 feet 6 inches in length, 
aud when erect its head is about 4 feet from the 
ground. It is remarkable for its affection tbwards 
its young. The black stork (C. nigra) occurs in 
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Poland and Prussia, and in the sequestered part! 
of the Alps. C. abdimii is an African species 
Among other well-known storks are: adjutani 
(Leptoptilus dubius) of India; jabiru (Mycteria 
of America, Africa, and Australia. 

Storm -signals. The system of forecasts o 
the Meteorological Office had its beginning in th 
storm warnings inaugurated in 1861. These ar 
displayed at various ports and fishing-stations 
where a cone is hoisted point upwards if i 
northerly gale is expected, and point downward 
for a southerly one. For the weather maps 
drawn da'ly at 1 a.m., 7 a.m., 1 p.m., and 6 p.m 
information is obtained by telegraph, telephone 
or wireless from stations distributed over th 
British Isles, and from shipping on the Atlantic 
On these maps the several weather features ai 
represented in the notation introduced b 
Admiral Beaufort. Thus * b ’ denotes blue sk^ 
‘ c * cloudy, ‘ f ’ fog, ‘ t ’ thunder, * z ’ haze, &c 
the letters being entered in the approprial 
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positions. The directions of the wind are shown 
by arrows, having each a number of fitches pro- 
portioned to the local wind force on the Beaufort 
wind scale. This scale employs numbers from 
0 to 12 to denote the different strengths, origin- 
ally defined by the sail which a ship could carry. 
Thus ‘ 4 ’ represents a moderate breeze, 13 to 
18 miles per hour, in which all sail could be used; 
‘ 8 ’ a fresh gale, 39 to 46 miles, requiring con- 
siderable reduction of canvas; ‘ 11 ’ a storm of 
from 64 to 75 miles, necessitating close-reefed 
sail running, or heaving to under storm sail; 
‘ 12 ’ a hurricane. 

From Feb., 1920, hourly reports of meteoro- 



South Cone Day Signals North Cone 


Gales from E., S.E., s.w., Gales from N. W., N., 

or W., veering to S.W., or N.E., veering to 

W., or N.W. N.E. or E.; also gales 

from S.F., E.,orN.E., 
backincr to N. 



Night Signals, Lights in Tnangle 


logical information, given in a special code form, 
have been sent out from the wireless station at 
the Air Ministry, and forecasts similarly circu- 
lated eight times a day. 

Stornoway, a police burgh and seaport of 
the Island of Lewis (Ross-shire), Scotland, about 
180 miles from Oban. It is the centre of the 
fishing industry in the Outer Hebrides, its export 
of fish being chiefly to the Baltic ports. Pop. 
(1921), 4100. 

Stothard (sto'th^ird), Thomas, British artist, 
born in London 1755, died 1834. Having shown 
an aptitude for drawing, he was bound apprentice 
to a drawer of patterns for brocaded silks, and 
soon attempted book illustration in his leisure 
hours. He afterwards drew designs for the 
Town and Country Magazine^ Bell’s British Poets, 
and the NovelisVs Magazine, He also became 
a student at the Royal Academy; exhibited a 
picture there in 1778; was elected an associate 
in 1791, and in 1794 an Academician. Among 


his works, which number over 5000 designs, the 
more important series and single designs are for 
Boydell’s Shakespeare, illustrations of Robinson 
Crusoe, The Pilgrim's Progress (1788), The Rape 
of the Lock (1798), Cowper’s Poems (1825), 
Rogers’s Italy (1830), and Poems (1834); while 
his best-known works are: The Canterbury PiU 
grims. The Flitch of Bacon, Greek Vintage, Fite 
Champitre, Sancho and the Duchess, &c, 

Stourbridge (stur'brij), a municipal borough 
and market town of Worcestershire, England. 
It has extensive manufactures of glass, iron, 
and fire-bricks. Pop. (1921), 18,000. 

Stourbridge Clay, a celebrated fire-clay, 
with nearly 80 per cent of silica, found in a 
bed 4 feet thick in the coal-measures of Stour- 
bridge, in Worcestershire. 

Stove, a form of heating apparatus. The 
simplest type consists of a hollow iron vessel, 
closed at the top, and fitted at the bottom with 
bars on which the burning fuel rests. Air enters 
from beneath, and a pipe carries away the 
products of combustion. The stove is more 
efficient than an open fire, in which much of 
the heat escapes up the chimney. But a closed 
stove makes a room uncomfortably dry, for it 
acts mainly by convection, so that moisture is 
deposited from the warm air on the cooler walls 
and furniture. Moreover, the poisonous gas 
carbonic oxide is apt to escape from an iron 
stove. On the continent of Europe and in 
America the stove is much more commonly 
used than the open fire for domestic heating. 
Continental stoves are frequently made of brick- 
work, which is sometimes faced on the outside 
with porcelain. 

Stow, .John, English historian and antiquary, 
born about 1525 in London, died 1605. He 
learned tailoring which was his father’s business, 
but his bent was towards antiquarian research. 
His studies and the books in his possession 
brought him under the suspicion of the ecclesi- 
astical authority, but the attempts to incriminate 
him as a Papist failed. The chief publications of 
Stow were: A Summary of Engliscke Chronicles 
(1561); Annales, or a Generale Chronicle of Eng- 
land from Brute until the present Yeare of Christe 
(1580); and A Survey of London (1598). He 
also printed the Flores Historiarum of Matthew 
of Westminster (1567), the Chronicle of Matthew 
of Paris (1571), and the Ilistoria Brevis of 
Thomas Walsingham (1574). 

Stowe (sto), Harriet Elizabeth, American 
novelist and abolitionist, the daughter of the 
Rev. Lyman Beecher and sister to Rev. Henry 
Ward Beecher, was born at Litchfield, Con- 
necticut, in 1812, and died in 1896. She became 
associated with her sister Catherine in teaching 
a school at Hartford; removed to Cincinnati, 
and there married the Rev. Calvin E. Stowe in 



STOW-MARKET 


394 


STRAITS SETTLEMENTS 


1836. She wrote several tales and sketches, 
and contributed to The National Era^ a news- 
paper published at Washington, the serial story 
of Uncle TonCs Cabin\ this tale was issued in book 
form in 1852, when it achieved an enormous 
success both in the United States and Europe. 
Among her other numerous writings are: Sunny 
Memories of Foreign Lands (1854); Dred, a 
Tale of the Dismal Swamp (1859); The Ministers 
Wooing (1850); and Lady Byron Vindicaled 
(1870). — Cf. C. E. and L. B. Stowe, Harriet 
Beecher Stowe: the Story of her Life, 

Stow-market, a town of Suffolk, England, 
on the Gipping. There are manufactures of 
gun-cotton, carriages, malt, &c,y and an exten- 
sive trade. Pop. (1921), 4200. 

Strabane (stra-b3,n'), a market town of 
Tyrone, Ireland, on the Mourne, near its con- 
fluence with the Finn. Shirt-making is the chief 
industry. Pop. (1921), 5100. 

Strabo, Greek geographer, a native of Amasia, 
in Pontus, was born about 54 b.c., and died 
about A.D. 21. His earliest writings were his 
Historical Memoirs and a Continuation of Polybius^ 
both of which are now lost. His great work, 
however, on geography, in seventeen books, has 
been preserved entire, with the exception of the 
seventh book, of which there is only an epitome. 
The first two books are introductory, the next 
ten treat of Europe, the four following of Asia, 
and the last of Africa. Strabo’s magnum opus 
includes notices of important political events, 
and of chief cities and their great men. It has 
been translated by H. L. Jones (Loeb Library). 

Stradella, Alessandro, born at Naples about 
1645, was chapel-master at Genoa, and composed 
oratorios, cantatas, madrigals, and operas. At 
Venice he became enamoured of one of his pupils 
named Ortensia, the mistress of a Venetian noble, 
who eloped with him to Rome. They were 
followed, and three several attempts made by 
hired assassins to murder them. This was ulti- 
mately accomplished (1678) in Genoa. This 
tragical story forms the subject of an opera by 
Flotow. 

StradivaYi, Antonio (Stradivarius), Italian 
violin-maker, born in Cremona, Italy, about 
1649, died 1737. He was a pupil of Nicolo 
Amati, in whose employment he remained until 
1700, when he began making on his own account. 
It was he who settled the typical pattern of the 
Cremona violin, and his instruments, for tone 
and finish, have never yet been excelled. His 
improvements consisted chiefly in lowering the 
height of the arch of the belly, in making the 
four corner-blocks more massive, in giving 
greater curvature to the middle ribs, and in 
altering the setting of the sound-holes. — Cf. 
W. H., A. F., and A. E. Hill, Antonio Stradivari: 
his Life and Work 


Strafford, Thomas Wentworth, Earl of, Eng- 
lish statesman, born in London 1593, died 
1641. The eldest son of Sir William Wentworth, 
he was educated at St. John’s College, Cam- 
bridge, and after leaving the university received 
the honour of knighthood. He sat in Parliament 
for Yorkshire for a number of years, and when 
Charles I asserted that the Commons enjoyed no 
rights but by royal permission, he was strongly 
opposed by Sir Thomas Wentworth. In this 
struggle his abilities were recognized, and high 
terms offered him by the court, which he accep- 
ted, and in 1628 was created Baron Wentworth, 
Privy Councillor, and President of the Council 
of the North. In the exercise of this authority 
he commended himself to Archbishop Laud, who 
selected him to proceed to Ireland as Lord- 
Deputy in 1632. Here he greatly improved the 
state of the country, alike as regarded law, 
revenue, and trade; but to accomplish his ends 
he did not scruple to use the strongest and most 
arbitrary measures. For these services he was 
created Earl of Strafford. When the Long Par- 
liament met, the very first movement of the 
party opposed to arbitrary power was to im- 
peach Strafford of high treason, with which 
charge Pym appeared at the bar of the House 
of Lords in 1640. His defence, however, was so 
strong that the original impeachment was de- 
serted for a bill of attainder. The Bill passed 
the Commons by a great majority, and was 
feebly supported by the House of Lords. The 
king endeavoured to secure his safety, but 
yielded to the advice of his counsellors, backed 
by a letter from Strafford himself, who urged 
him, for his own safety, to ratify the Bill. 
Strafford was accordingly beheaded on Tower 
Hill in May, 1641. — Bibliography: S. R. 
Gardiner, History of England, 1603-1642; H. D. 
Traill, Lord Strafford; Radcliffe (editor), I'he 
Earl of Strafford's Letters and Despatches, with 
an Essay towards his Life, 

Straits Settlements, a Crown colony of 
British Malaya, comprising (1) Singapore Island, 
Christmas Island, Keeling or Cocos group, 
Labuan; (2) Penang, Wellesley, Bindings (with 
Pangkor Island); (3) Malacca. Section (1) 
forms the division of Singapore, (2) that of 
Penang, and (3) is self-contained. The Straits 
Settlements (excluding Christmas and Labuan 
Islands and the Cocos) form a series of distinct 
colonies fringing the western shores of the 
Malay Peninsula, and have a total area of 
about 1618 sq. miles, carrying a population of 

882.000 souls (including 9200 Europeans and 

10.000 Eurasians). Government, — Singapore is 
the seat of government. There is a Governor, 
who is also High Commissioner for the Federated 
Malay States, Commissioner for Brunei, and 
Agent for North Borneo and Sarawak. He is 
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assisted by an Executive Council and a Legisla- 
tive Council (11 official and 8 unofficial members). 
At Singapore, Penang, and Malacca there are 
municipalities, which are administered by nomi- 
nated Boards of Commissioners. Money, dtc , — 
The dollar has a sterling value of 2s. 4J. Native 
weights are the kati of 16 tahil (IJ lb.), 100 kali 
being equal to 1 picul or 133^ lb., and 40 picul = 

1 koyan or 5333^ lb. For production, &c., see 
Malaya and articles on settlements and towns. 

Stralsund (strarzunt), a seaport-town of 
Prussia, in Pomerania, on the strait which 
separates the Island of Riigen from the main- 
land. The manufactures consist of iron castings, 
machinery, sugar, &c., and there is a trade in 
grain and timber. Stralsund was founded in 
1209 by Prince Jaromir I of Riigen, and 
peopled with Saxons. It afterwards became 
a free Imperial and Hanse town, and rose to 
great commercial importance. The railway from 
Berlin, maintaining the through service with 
Sweden via the Sassnitz-Trellcborg train-ferry, 
serves Stralsund. Pop. 33,980. 

Strange, Sir Robert, British engraver, born 
in the Orkney Isles 1721, died 1792. He studied 
law and attempted a seafaring life, but ultimately 
resolved to devote himself to painting. While 
thus engaged the rebellion of 174a broke out, 
and he joined the Highland forces in Edinburgh, 
where he engraved a half-length portrait of the 
Pretender. After the battle of Culloden he went 
to France, gained a prize for design at Rouen, 
resided for some time at Paris, and in 1751 
settled in London and became the founder of 
the English school of historical engraving. He 
was knighted in 1787. His engraved plates, 
which number about eighty, evince an unusual 
combination of purity, breadth, and vigour. 

Strangulation, a sudden and violent com- 
pression of the windpipe, constriction being 
applied directly to the neck, either around it 
(as in hanging) or in the forepart, so as to pre- 
vent the passage of air, and thereby suspend 
respiration and life. If animation is only sus- 
pended by strangulation, the methods of restor- 
ing it are much the same as in drowning (q.v.). 

Stranraer (stran-r^r'), a royal and municipal 
burgh and seaport of Wigtownshire, Scotland, at 
the head of Loch Ryan. The principal buildings 
are the ruins of Kennedy Castle, which stand in 
the centre of the town, and the town hall and 
court-house. The chief trade is in agricultural 
produce, and there is a daily service of steamers 
to Ireland (Larne) in connection with the rail- 
way. Pop. (1921), 6100. 

Strap- work, a style of architectural orna- 
mentation or enrichment general in the fifteenth 
and sixteenth centuries, but of which specimens 
exist executed as far back as the eleventh cen- 
tury, consisting of a narrow fillet or band folded 


and crossed, and occasionally interlaced with 
another. 

Stras'bourg (Ger. Strassburg), a city of 
France, capital of the post-European War de- 
partment of Bas Rhin, on the 111, at its con- 
fluence with the Breusch, 250 miles east by 
south of Paris, and about 870 miles south-west 
of Berlin; served by Rhine-Rhone and Rhine- 
Marne Canals to the Atlantic and Mediterranean, 
and an important strategic point as a railway 
junction. It has always been regarded as of 
great strategic importance,^ and strong forti- 
fications and a pentagonal citadel were erected 
by Vauban in 1682-4. After the siege of 1870 
by the Prussians these were considerably altered 
and strengthened, and a new system of defence 
adopted, including fourteen detached forts. 
Among notable buildings are the cathedral, 
the church of St. Thomas, the Neue Kirche, 
the old town house (now H6tel du Commerce), 
the old episcopal palace (now a municipal 
museum), the town house, the university build- 
ings, and the palace erected for the German 
Emperor. The university was founded in 1507, 
and its library contains over 700,000 volumes. 
Industries include: tobacco, tanning, brewing, 
machinery, woollen and cotton goods, cutlery, 
musical instruments, artificial flowers, gloves, 
chemicals, and the preparation of Strasbourg’s 
celebrated pdUs de foie gras. Under the name 
of Argentoratum, Strasbourg is supposed to have 
been founded by the Romans, who erected it 
as a barrier against the incursions of the Ger- 
mans, who subsequently possessed it. In the 
sixth century the name was changed to Stras- 
bourg, and in the beginning of the tenth century 
it became subject to the Emperors of Germany. 
United to France in 1681, it was ceded with the 
territories of Alsace and Lorraine to Germany 
in 1871, and returned to France in 1919. Pop. 
166,767. 

*Thc radiation of strategic railways demonstrates this 
point. The main line is the Strasbourg-Paris via Chilons 
and Bar-le-Duc, which bifurcates at Strasbourg; one section 
is continued up the left bank of the Rhine to Ludwigshafen 
and the Coblenz-Mainz system, and the other runs along the 
right bank to Karlsruhe and Heidelberg. 

Strategy and Tactics. Strategy is the art of 
war which deals with the movements of troops 
within the theatre of war, or, alternatively, the 
art by which a commander or other responsible 
authority is enabled to formulate his plan of 
campaign. Tactics, on the other hand, is the 
art of moving troops in the presence of the 
enemy, or of carrying out the movements and 
operations necessary to bring the strategical 
plan to a successful conclusion. The two words 
are therefore complementary, and strategy de- 
pends more or less for its success on the tactical 
handling of troops by subordinate commanders. 
“ A strategical plan which ignores the possibility 
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of tactical success is foredoomed to failure 
(British Field Service Begidations), 

The aim of military strategy is the ultimate 
destruction of the enemy forces. Strategy deals 
with both facts and theories; tactics with facts 
only. Under the heading of strategic facts may 
be included: (1) the available strength on either 
side; (2) the extent of resources, both actual and 
potential, in money and material; (3) transport 
and communications generally; and (4) the nature 
of the probable theatre of operations. Strategic 
theory may be said to include: (1) the probable 
main objective of the enemy; (2) the power of 
both sides to replace losses in men and material; 
(3) the probability of other nations being in- 
volved on one side or another; and (4) the distri- 
bution of available enemy strength. 

Strategy is the business of the General Staff 
as the military advisers of the Government, and 
it is the duty of the General Staff, in time of 
peace, to formulate plans of campaign to meet 
any possible emergency which may arise through 
the action of a single nation or group of nations. 
To do this satisfactorily, the military advisers 
must be kept in touch with foreign affairs, and 
must receive information of events as they 
become known; they must also keep themselves 
in touch with foreign military matters by means 
of their own sources of information (see Es- 
pionage), For example, the total available 
fighting strength of any country — ^i.e. on mobil- 
ization — is, to all intents, a matter of common 
knowledge; thus a sufficiently reliable fact is 
afforded. But the distribution of this man- 
power in the event of war is by no means a 
fact, as the French found in 1914. Their plan 
of campaign had assumed that the Germans 
would employ their reserves in secondary duties, 
and would not throw them into the first line, 
and the French strategy was based on this 
conception. When the actual clash came, about 
100,000 German reserves were found to have 
been drafted into the actual first-line army. 
This fact seriously affected the French strategy 
as embodied in the plan of campaign. Success- 
ful strategy is dependent upon the capacity of 
the Staff to take risks, but not unnecessary 
risks, and the variability of the infiuential 
factors concerned makes strategy impossible as 
an exact science. Policy and public opinion 
may change; allies may default; weather may 
be unseasonable, or food and raw materials may 
fail. Also, in these modem days of scientific 
progress, new means of waging war, either 
directly or indirectly, may change the whole 
course of events, and make it necessary to 
remodel the general scheme time after time. 
Every possibility must receive careful con- 
sideration. For example, the French plan of 
campaign in 1014 counted on quick results, and 


totally ignored the possibility of a German 
occupation of parts of the country. When 
this occupation became a fact, it was found 
that it included the whole of the Briey ore- 
producing district, and that thereafter all ore 
required for munitions had to be imported. 
As the British Field Service Regulations insist, 
“ Success will depend upon . . . rapid mobiliza- 
tion and concentration, and keeping the army 
supplied with its daily requirements in personnel 
and mat€riaV\ For naval strategy, see Navy 
(General Functions). 

Stratford-on-Avon, a municipal borough 
and market town of Warwickshire, England, 
famous as the birth-place of Shakespeare. The 
chief objects of interest are the house in which 
Shakespeare was born, and the parish church 
(Holy Trinity) in which he and his wife, Anne 
Hathaway, were buried. The interior was re- 
stored in 1840, and the tower rebuilt with the 
old material in 1867. Shakespeare’s remains 
were interred in the chancel, and against the 
north wall are his monument and bust. There 
are several other churches, and the Shakespeare 
Memorial Theatre (1878), library, and picture- 
gallery. Pop. (1921), 9400. — Cf. Sir Sidney 
Lee, Stratford-on-Avon. 

Strath, in Scotland, a valley of considerable 
size, often having a river running through it and 
giving it its distinctive appellation. The word 
stralh is derived from the Gaelic srath; Cymric, 
ystradf meaning, a valley or valley bottom. 
Scottish straths are found chiefly in the east and 
centre, glens mainly in the west, and dales south 
of the Forth and Clyde estuaries. 

Stratha'ven, a town of Lanarkshire, Scotland, 
on the Powmillon (Pomilion) Bum, about a mile 
from its confluence with the Avon. Strathaven 
is an agricultural centre and market town, and 
has a ruined castle built by Andrew Stewart, 
grandson of Murdoch, 2nd Duke of Albany, 
who obtained the barony of Avondale in 145C 
and became Lord Avondale a year later. The 
town, which grew up around the castle, became 
a burgh of barony in 1450. Pop. 5000. 

Strathclyde', a Welsh-Keltic (Brythonic) king- 
dom of ancient Scotland. After the Roman with- 
drawal (fifth century) Rydderch Hael (Hen) ol 
Strathclyde, the friend and contemporary of St 
Columba and St. Kentigern (the patron ol 
Gleschu (Glasgow) and the best known of theii 
saints), gained a great victory (Ardderyd, 573 
over the other Brythonic princes; his domain: 
included the modem shires of Dumbarton 
Renfrew, Lanark, Ayr, Peebles, Dumfries, Cum 
berland, and Westmorland, the capital beinj 
Alcluith (Alclyde, Brythonic, * height on th: 
Clyde’; Gadhilic (i.e, Gaelic), Ihmbreaton, ^ hil 
or fort of the Britons), the rock of Dumbarton 
Coer Luel (Carlisle) was also a place of import 
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ance. The Forest of Ettrick divided the Brythoiis 
from the Angles (English) of Bernicia on the 
east, but the general boundaries oscillated with 
the fortunes of war. The northern area v^as 
settled by the Damnoniif or Cornish branch of 
the Brythons. In the eleventh century Strath- 
clyde was definitively incorporated in the Scottish 
kingdom, but, as Cumbria, lingered for many 
years as a principality, the appanage of the 
heir-apparent to the Scottish throne. The 
actual fusion was hastened by the death of 
Donald, the last Brythonic king claiming Roman 
descent (908), and the election of Donald, 
brother of Constantine, King of Alban, in his 
stead; Strathclyde thus became dependent on 
Alban till (1018) Eugenius the Bald, who was 
Malcolm II’s ally at Carham, was succeeded by 
Duncan (the ‘ gracious Duncan ’ of M(icbet?i), 
grandson of Malcolm II. Malcolm died in 1034, 
and Duncan succeeded him as King of Scotia, 
the two crowns being united in his person and 
his family. In the early battles the Brythons 
were generally allied with the Scots of Dalriada 
(i.e. Christian allies) against the Piets and 
Angles (from Schleswig), who held pagan or 
semi-pagan beliefs. 

Strathcona and Mount Royal, Donald 
Alexander Smith, first Baron, Canadian states- 
man, born in Scotland 1820, died 1914. He 
emigrated to Canada at the age of eighteen 
years, and became a clerk with the Hudson 
Bay Company, of which he was subsequently 
general manager and eventually governor. He 
is best known, however, as the colossal organizer 
to whose financial ability, commercial foresight, 
and indomitable will the Canadian Pacific Rail- 
way owes both its inception and its completion. 
It was begun in 1881 and completed in Nov., 
1885. Smith was knighted in 1886, became 
Canadian High Commissioner in London (1896), 
and in the following year was elevated to the 
peerage. On his death (1st Jan., 1914) the title 
reverted by special remainder to his daughter. 

Strathmore', the general name given to the 
extensive valley of Scotland which stretches 
north-east from Dumbartonshire to Kincar- 
dineshire, having on one side the Grampians 
and on the other the Campsie, Ochil, and Sidlaw 
Hills; but it is popularly limited to the district 
which stretches from Methven, in Perthshire, to 
Brechin, in Forfarshire. 

Strathnairn', Hugh Henry Rose, Baron, 
British soldier, born 1801, died 1885. He 
entered the army in 1820, organized the Turkish 
defence against Mehemet Ali (1840), was for 
seven years Consul-General in Syria, and later 
charge d'affaires at Constantinople. He served 
in the Crimean War and the suppression of the 
Indian Mutiny, succeeded Lord Clyde as com- 
mander-in-chief in India (1860), and from 1865 


to 1870 was commander-in-chief in Ireland. 
He was raised to the peerage in 1866, and 
made field-marshal in 1877. 

Strathpeffer, a village of Scotland, county 
of Ross and Cromarty, 4 miles west of Dingwall, 
with much-frequented sulphurous and chalybeate 
springs. Pop. 430. 

Strathspey', one of the national dances of 
Scotland, so called because it was first danced, 
or first became popular, in the valley or strath 
of the River Spey. The music derives its special 
character from the use almost throughout of 
time groups composed of a dotted quaver and 
semiquaver. When the shorter note comes first, 
as happens quite frequently, the national quality 
of the tune is so much enhanced that the special 
name of ‘ Scotch snap ’ has been given to this 
time arrangement, though the same device is 
also found in the folk-music of some other 
countries, notably Hungary. It will be seen 
therefore that the characteristic feature of 
strathspey music is the regular alternation of 
long and short notes. In this it is differentiated 
sharply from music for the reel in which the 
notes are all of equal value. The strathspey is 
always played at a slower pace than the reel. 
The music for both of these dances is pre- 
eminently fiddle music, and when it is played for 
its own sake, as is the favourite custom of 
country fiddlers, the strathspey is always given 
first, followed immediately, at*^er a number of 
repetitions, by the more vivacious reel. Neil 
Gow (1727--1807) is generally regarded as the 
finest player of strathspeys and reels that Scot- 
land has produced. Burns wrote some of his 
best songs to strathspey tunes, a good example of 
this being Green grow the rashesy O, 

Stratum, in geology, plural strata, a layer of 
any deposited substance, as sand, clay, lime- 
stone, &c., which has been originally spread out 
over a certain surface by the action of water, 
or in some cases by wind, especially such a 
layer when forming one of a number super- 
posed in a mass of sedimentary rock. When strata 
do not lie horizontally but are inclined, they are 
St*id to dip towards some point of the compass, 
and the angle they make with the horizontal 
plane is called the angle of dip. When strata 
protrude above the surface, or appear uncovered, 
they are said to crop otU. They are said to be 
conformable when their planes are parallel, w^hat- 
ever their dip may be; and unconformable when 
there is a want of parallelism between successive 
series of strata. 

Straubing, a town of Bavaria, Germany, on 
the Danube. There are tanneries, breweries, 
lime-, brick-, and cement-works. Pop. 22,000. 

Strauss (strous), David Friedrich, German 
theologian, born 1808, died 1874. He studied 
in Tubingen and in Berlin under Schleiermacher 
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and Hegel, returned to Tubingen and lectured 
on logic and philosophy. In 1885 he published 
his Life of Jesus, in which he attempted to prove 
that the gospel narratives had a mythical origin 
and growth. To his numerous critics he replied 
in Streitschriften and Zwei frUdliche Blatter, 
Appointed in 1889 to the chair of dogmatic 
theology in Zurich, he was prevented from 
entering upon his duties by a storm of popular 
indignation, but received a small pension in 
recompense. His subsequent writings were: 
Christliche Glaubenslehre (1839-41), Life of Schu- 
bert (1849), Life of Christian Mdrklin (1851), 
Life of Ulrich von Hutten (1858-60), Lehm Jesu 
fiir das Deutsche Volk (Life of Jesus for the 
German People, 1877), Der Christus des Glaubens 
und der Jesus der Geschichte (The Christ of Faith 
and the Jesus of History, 1865), and Der alte 
und der neue Glaube (The Old and the New 
Faith, 1872), in which he defines his final atti- 
tude to Christianity, that being now entirely 
hostile. His more important works have been 
translated into English. His works were edited, 
with an introduction, by E. Zeller (12 vols.). — 
Cf. E. Zeller, JD. F. Strauss in seinen Leben und 
seinen Schriften, 

Strauss, Johann, Austrian composer, born 
1825, died 1899. The son of Johann Strauss 
(1805-49), a Viennese dance-music composer, 
he toured Europe, and was long at the head of 
a famous orchestra in Vienna. He wrote over 
400 waltzes (e.g. The Blue Danube), many of 
them world-famous, and was the author of several 
operettas. 

Strauss, Richard, the latest and greatest 
among famous musicians of that name. Unlike 
Johann and Edward, to whom he is quite 
unrelated, Richard has achieved greatness not 
in the realm of the waltz and the operetta but 
in the loftier sphere of the symphonic poem and 
the opera. For many years he was the most 
outstanding figure in the whole world of music, 
but from about the beginning of the second 
decade of the present century he has had to 
compete with an ever-increasing number of 
composers possessing equally commanding gifts. 
Now (1923), his former position as leading 
revolutionary in musical composition is occupied 
by a numerous band of younger and even more 
daring pioneers. 

He was bom at Munich, in 1864, into a musical 
home, his father being a professional musician 
and a player of the French horn. He early showed 
a natural talent for music, and began composing 
at the age of six. His musical studies included 
piano and violin, as well as the subjects more 
directly required for a future composer, and to 
these was wisely added a wide general education. 
He soon gave proof that he had power as a 
conductor, and made his first appearance in this 


capacity in 1885, holding regular appointments 
subsequently in Weimar, Munich, and Berlin 
At the present time he is stationed in Vienna 
In 1896 he began an extensive series of tours at 
composer and conductor which extended ovei 
two years and included London, where he mad< 
his first appearance in 1897. In 1908 he con 
ducted the Amsterdam orchestra at the St 
James’ Hall, London, in a Strauss Festival whicl 
lasted some days. 

Strauss may be said to have done for th< 
symphonic poem what Wagner did for the opera 
The symphonic poem as originated by Liszt an( 
practised by his immediate followers had no 
been fully successful, since the avowed desir 
to tell a story or faithfully depict a mood o 
dramatic situation in purely instrumental must 
had been hampered, quite naturally, by j 
lingering adherence to the established forms o 
classical composition. Strauss in his remarkabl 
series of symphonic poems not only showe< 
greater daring in his choice of subjects fo 
musical treatment, but also succeeded by hi 
genius in modifying his form on each occasio 
to suit the compelling needs of his subject, I 
two instances he used the established forms bn 
interpreted their obligations with characteristi 
freedom. Thus, Tyl Owlglas’’ Merry Pranks i 
appropriately cast in a kind of rondo form, an 
Don Quixote is with equal appropriateness a fre 
kind of Theme with variations. Also sprat 
Zarathustra is a remarkably interesting attemf 
to express in music the essentials of Nietzsche 
famous treatise. This work on its first appearanc 
caused particular discussion, but there is r 
denying its effectiveness as music, nor tl 
cleverness of the means adopted to give a 
equivalent in sounds for certain aspects ( 
philosophy. The much-debated close — in whicl 
while the chord of B major is sustained vei 
softly in the high registers, the double-bass( 
give the note C natural pizzicato very low dov 
— is a legitimate musical expression of the ii 
solubility of the enigma of life, and as contrive 
by the composer is without offence to an u; 
prejudiced ear. Strauss did not scruple to tran 
late ugly thoughts into ugly music, some of tl 
earliest examples of this being found in E 
Heldenleben, where the snarling of the critics 
represented with startling success, and t] 
battle scene reproduced with much of tl 
cacophony that attends the actual event. F 
later works, including the Rosenkavalier, Ariad 
auf. Naxos, Josephs Legende, and the Alpe 
symphonic, are, by general consent, disappointir 
and it is impossible to escape the conviction th 
much of the early fire and sheer cleverness ha 
departed. Nevertheless, he still remains one 
the mentally keenest of composers, and one 
the greatest masters of orchestration. He h 
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done comparatively little in the smaller forms, 
but mention must be made of his songs, the 
finest of which are full of a delicate poetry and 
genuinely beautiful. 

Stravinsky, Igor Fedorovitch, was born near 
Petrograd on 5th June, 1882. His father was a 
bass singer at the court there, and had decided 
that his son should become a lawyer. But at 
the age of twenty young Stravinsky met Rimsky- 
Korsakoff, and at once gave up all idea of 
studying the law, taking up instead the serious 
study of music with his new friend. He remained 
with Rimsky-Korsakoff for four years. The first 
work to win him notice was a Scherzo fantastique 
based on Maeterlinck’s Life of the Bee, This was 
written in 1908. Two years later his music for 
the ballet Voiseau de feu was first performed, 
followed in 1911 by Petruschka, Le Sucre du 
Prin temps dates from 1913, and, with the opera 
Le Rossignol and an early work for orchestra, 
Feurswerk, completes the catalogue of his im- 
portant compositions so far produced (1923). 

Stravinsky’s music has divided the company 
of critics into two parties, who respectively 
praise and condemn with equal enthusiasm. 
The composer has disavowed any intention of 
writing music that shall be expressive in the 
accepted fashion. He desires to avoid all that 
is in any way emotionally eloquent, and wishes 
to affect his hearers by means of sound as sound 
and rhythm as rhythm. The outstanding feature 
of his music is its amazing vitality. If he should 
succeed in establishing himself as a composer, 
he will have earned a place among the greatest 
musicians, for he will have been the pioneer and 
justifier of something quite new in musical 
composition. 

Strawberry, a well-known fruit and plant of 
the genus Fragaria, nat. ord. Rosaceaj. It is 
remarkable for the manner in which the receptacle, 
commonly called the fruit, increases and becomes 
succulent; but the true fruit is the small seeds 
or achenes on the surface of the receptacle. The 
species are perennial plants throwing out runners 
which take root and produce new plants; they 
are natives of temperate and cold climates in 
Europe, America, and Asia. The following 
species afford the varieties of cultivated straw- 
berries: (1) Wood strawberry {F, vesca)^ found 
wild in woods and on hill-sides throughout 
Europe, and now cultivated in gardens, as the 
red, the white, the American, and Danish Alpine 
strawberries. (2) The Alpine strawberry (F, col- 
llna)f a native of Switzerland and Germany. 
The varieties of strawberries called green are 
the produce of this species. (3) Hautbois straw- 
berry (F, €kUior)y a native of North America. 
(4) Virginian strawberry (F, virginiana or caro- 
liniana), a native of Virginia. To this species 
belongs a great list of kinds cultivated in gardens. 


and known by the name of scarlet and black 
strawberries. (5) Large-flowered strawberry (F, 
grandifWra) is supposed to be a native of Suri- 
nam, and to have furnished our gardens with 
the kind called pine strawberries. (6) Cluie 
strawberry {F, chilensis), a native of Chile anc 
Peru, and the parent of a number of mostly 
inferior strawberries. Strawberries are much 
valued for dessert, and for purposes of jam- 
making. The strawberry thrives in any good 
garden soil, and is propagated by seeds, by 
division of the plant, and by runners. 

Strawberry- pear, a plant of the cactus 
family, the Cereus triangularis^ which growls 
in the West India Islands. Its fruit is sweetish, 
slightly acid, pleasant, and cooling. 

Strawberry -tomato, the name of a plant of 
the genus Phys&lis (P. Alkekengi), nat. ord. 
Solanacese, known also as xvinter-cherry, culti- 
vated for its fruit, which is of a bright-red 
colour, of the size of a small cherry, and makes 
a delicate sweetmeat. 

Straw Plait, straw plaited or braided into 
strips or tissues of some size for making hats, 
bags, ornaments, &c. In the manufacture of 
straw hats the straw must be of a certain length 
between the knots and must not be brittle; and 
these qualities are found most frequently in the 
wheat grown in Tuscany, where the weU-know’n 
Leghorn hats are made. When the grain is still 
green, the straw is pulled up ^)y the roots, dried 
in the sun, bleached by means of sulphurous 
fumes, split by a machine, and then plaited 
into hats by women and young children as a 
domestic industry. Certain kinds of wheat cul- 
tivated around Luton, in Bedfordshire, were 
found suitable for plaiting, from which cause 
it became the centre of the straw-plait industry 
in England. Straw plait is now made in various 
other countries, including Switzerland, Holland, 
and Belgium. Great quantities of braid are now 
exported from China, partly to the United 
States, where the making of hats, &c., from 
imported plait is now an extensive industry. 

Street, George Edmund, British architect, 
born 1824, died 1881. Having studied archi- 
tecture under Sir Gilbert Scott, in 1850 he 
began work on his own account. He favoured 
the English Gothic style, and in this his prin- 
cipal works were built. The chief of these were 
the new law-courts in the Strand, London, for 
which he was appointed architect in 1868, after 
competition. He was elected a Royal Academician 
in 1871. 

Strelitzia, a genus of large monocotyledonous 
herbs, order Musacea;, often grown in hothouses 
for the sake of their brilliantly coloured (orange 
and blue) and curiously formed flowers, which 
are borne in boat-shaped bracts. They are said 
to be pollinated by birds. 
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Strength of Materials, that part of the 
theory of engineering which is concerned with 
the properties of the various materials used, such 
as wrought iron, cast iron, mild steel, tool steel, 
brass, aluminium, concrete, cement, bricks, stone, 
and timber; with the determination of these 
properties by testing in suitable machines; and 
arith the study of the effects of combinations of 
different types of stresses and the repeated or 
alternate action of stress. The term stress is 
given to the cohesive force which resists the load. 
It may be tensile, compressive, or shearing, or 
a combination of these (see Elasticity), Material 
stressed beyond the elastic limit will not return 
to its original dimensions, a permanent set being 
produced. Working stresses on materials are 
always kept much lower than the elastic limit 
and are dealt with as the ultimate or breaking 
stress divided by a number known as the factor 
of safety. 

In the testing machines used to determine the 
strength constants of various substances the 
pull is exerted by turning a screw by gear, but 
in large machines hydraulic pressures are usually 
employed, and the load is generally measured 
by balancing it with a weight on a system of 
levers. The test specimens are prepared with 
suitably shaped ends for fixing in the shackles 
or grips, and of length sufficient to make the 
effects on the measured length of the large ends 
negligible. When a plain bar is broken in tension 
or compression, the lines of cleavage on the 
broken surface make an angle of about 45° with 
the axis. Instrumentsjdesigned to record graphi- 
cally the stress-strain diagram of a test specimen 
are in common use in materials-testing labora- 
tories. Continuously varied or alternated 
stresses fatigue metals, and after a time cause 
their collapse under even moderate loadings. 
A. Wohler experimented from 1860 to 1870 (see 
Engineerings 1871) with various changes of re- 
peated loadings, and showed that a stress much less 
than the ultimate strength is sufficient to cause 
rupture if it is often enough applied and removed 
or reversed or even varied with a smaller stress 
of the same nature. Professor W. C. Unwin 
brought the results of these investigations and 
those of other experimenters together, and 
reduced them to a general equation (see W. C. 
Unwin, Testing of Materials of Construction), 
The addition of even small quantities of other 
substances to metals may produce great changes 
in their physical properties. Silicon, phosphorus, 
nickel, chromium, manganese, and sulphur all 
have effects of this character upon steel. 

Mathematics of Simple Cases, — For a brief 
analysis of the fundamental relations between 
stress and strain, see Elasticity, One or two 
examples of great practical importance will now 
be given. 


(1) The hulk modulus, — When a body is sub- 
jected to hydrostatic pressure, the fraction 
(decrease of volume) /(original volume) is taken 
as the strain, and the pressure (p) as the stress; 
the fraction (stress)/(strain) is the bulk modulus. 
In this case acx yy = zz — p, and the three 
other components of stress are zero. We may 
take M = — ea?, n = — cy, w? = — C 2 , where e 
is a small number. The stress p is or 
— e(3X + 2fx). Also a cube of side a is strained 
into a cube of side (1 — e)a; its strained volume 
is (1 — c)*a*, or (1 — 3c)a* nearly; the strain is 
therefore —Se. Hence the bulk modulus k is 
J(3X + 2pL). 

(2) Youngs s Modulus , — If a bar of uniform 
section is stretched (or compressed) by forces 
applied at its ends only, the strain is (change ol 
length) /(original length). All the stresses vanist 
except sz, if the length of the bar is parallel to the 
z-axis. We may take u — —goa?, v = —gay 
w — gZy where g is small, and o is a constant tc 
be found. A length I parallel to Oz becomcf 
I w — I gl, so that g is the strain. Th< 
stresses are aia? = X(1 — 2o) — 2[X(j = yy, anc 
22 = X(1 — 2a) -f 2 jjl. Since xx = 0, we gel 
a = JX/(X -i- p.), andzz = glA(3X_J- 2p)/(X -fp) 
Hence Young’s modulus E = 22 /g = ;x(3X 4 
2{x)/(X + (x). The values of u and v show thai 
go is the (proportional) lateral contraction, s( 
that a ~ (lateral contraction) /(longitudinal ex 
tension); a is called Poisson* s ratio, and is abou 
J or J for most materials. 

We have found k, a, and E in terms of X an( 
|X. There are therefore only two independen 
constants among these five, and all can be ex 
pressed in terms of any two. Thus, for example 
E = 9kiJ.I{Sk + p), E = 2p(l 4* a), am 
E = 3 Aj( 1 - 2a). 

Numerical Data. — Young's modulus in tons pe 
square inch: cast iron, 6000 to 9000; wrough 
iron, 12,000 to 13,000; malleable cast iron 
11,500 to 12,000; mild steel (structural), 13,00C 
In these cases the modulus of rigidity (or shea 
modulus or shape modulus) is about ^ of Young’ 
modulus. Safety stresses (tensile and compressive 
in tons per square inch: cast iron, IJ tension, 
compression; wrought iron, 5 tension, 4 com 
pression; mild steel, 6 tension or compressior 
steel castings, 5 tension, 6 to 8 compressior 
copper rods, IJ tension, 1 J compression. 

Bibliography: A. Morley, Strength of Material 
Modem Mechanical Engineering (The Greshar 
Publishing Company), vol. ii. 

Strepsip'tera (‘ twisted- winged ’), a sma 
and very peculiar and anomalous order c 
insects, possibly related to the beetles. Th 
females are wingless, and live as parasites i 
the abdomen of bees, wasps, and other hymer 
opterous insects. The males have the fror 
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pair of wings in the form of twisted filaments, may be compelled by declining trade to lower 


the posterior pair being fan-shaped and mem- 
branous. The jaws are rudimentary. The 
tails of the parasitic females protrude from 
between the abdominal joints of their host. 
The strepsiptera are viviparous, and the larvae 
are little caterpillars which attach themselves 
to the bodies of wasps and bees. The female 
larvae never leave their hosts; the male larvae 
undergo their metamorphosis within the bodies 
of their hosts, from which in due time they 
emerge as perfect winged males. Stylops dalii 
and Xenos rossii are common species. 

Streptocarpus, a genus of African herbs, 
order Gesneraceae. S. polyanthus is often grown 
in greenhouses for its showy flowers; the plant 
has but a single large leaf, which represents one 
of the original seed-leaves (cotyledons), the 
other dying off early and no Either leaves 
being formed. 

Streptococcus, spheroidal bacteria occurring 
in chains. They include the species causing 
erysipelas, and are associated with inflammatory 
processes. Other kinds are responsible for the 
wholesome souring of milk and ripening of cream. 

Stretford, an urban district of l^ancashiie, 
England, 4 miles from Manchester. Pop. 46,500. 

Strickland, Agnes, British historian, born 
1790, died 1874. She wrote, in collaboration 
with her sister Elizabeth, Lives of the Queens 
of England (12 vols., 1840-8), and Lives of the 
Queens of Scotland (8 vols., 1850-9). She also 
published Letters of Mary Queen of Scots^ with 
an historical introduction and notes; Lives of 
the Bachelor Kings of England; Lives of the Tudor 
Princesses; poems, stories, &c. 

Stricture, a contraction of a tube, duct, or 
orifice; for instance, of any part of the ali- 
mentary canal or of the urinary passages. 

Striegau (stre'gou), a town of Prussia, in 
the province of Silesia. It has granite-quarries 
and polishing - works, and linens, woollens, 
leather, brushes, and tobacco are manufactured. 
On 4th June, 1745, the Austrians and Saxons 
were defeated at Striegau by Frederick the 
Great. Pop. 15,000. 

Strike, in geology, the direction of a hori- 
zontal line drawn in the surface of an uptilted 
stratum. It is at right angles to the dip. 

Strike. When a number of workmen agree 
together to stop work for the purpose of obtain- 
ing a change in the conditions of their employ- 
ment, their action is termed a strike. A stoppage 
of work occasioned by the action of employers 
is called a lock-out; but in practice it is difficult 
to distinguish between the two forms. In times 
of improving trade, workmen may properly 
demand that their wages shall be raised; and 
if a demand of this kind be refused, the result 
will possibly be a strike. Similarly, employers 
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wages, yet if the men will not accept the con- 
ditions imposed by necessity, the stoppage of 
work is technically a lock-out. As public sym- 
pathy is generally sought by both sides in a 
trade dispute, this rather arbitrary distinction 
between a strike and a lock-out is often the 
subject of hot debate. Thus the stoppage of 
work in the coal-mining industry in 1921 was 
technically a lock-out, since the mine-owners 
refused to renew contracts of employment at 
the rates of pay which had been maintained 
during the period of State control, arising out 
of the exigencies of the European War. Ministers, 
however, who wished to adopt an impartial atti- 
tude, avoided the use of the terms ‘ strike ’ or 
* lock-out ’, and referred to the dispute as a 
stoppage. 

Trade Unions. — Since trade unions have be- 
come general in industry, as the instruments 
through which collective bargaining is con- 
ducted, they have naturally become responsible 
for the organization and conduct of the great 
majority of strikes. It by no means follows, 
however, that the unions are the cause of the 
strikes, or that there is any necessaiy^ connection 
between the two. There are some trade unions 
which prefer the method of mutual insurance to 
that of collective bargaining, and do not there- 
fore engage in strikes at all. Moreover, strikes 
have been far more numerous in industries 
which have practised collective bargaining with- 
out trade unions than in those which have 
organized themselves in this way. The Royal 
Commission on Labour (1891-4) reported, “that 
when both sides in a trade are strongly organized, 
and in possession of considerable financial re- 
sources, a trade conflict, when it does occur, 
may be on a very large scale, very protracted, 
and very costly. But just as a modern war 
between two European states, costly though it 
is, seems to represent a higher state of civiliza- 
tion than the incessant local fights and border 
raids which occur in times and places where 
Governments are less strong and centralized, 
so, on the whole, an occasional great trade 
conflict breaking in upon years of peace, seems 
to be preferable to continued local bickerings, 
stoppages of work, and petty conflicts.” 

Alternatives. — Three different methods of sett- 
ling industrial disputes without resort to strikes 
and lock-outs have been advocated and some- 
times adopted. They are: (1) arbitration, (2) 
conciliation, and (3) legal enactment. Arhitra^ 
Hon consists in the appointment of a third party 
as an impartial umpire, before w^hom employers 
and employed may each lay their case for an 
equitable decision. This method is extremely 
valuable for the interpretation of the terms of 
a contract. It is constantly used in business 
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matters as an alternative to going to law. It 
is not, however, easily applicable to circum* 
stances, such as those which most frequently 
give rise to trade disputes, in which there is 
fundamental disagreement between the parties 
as to the principles upon which a settlement 
should be based. In conciliation a third party 
is asked to intervene, not as an impartial umpire, 
but as a friendly negotiator or * honest broker 
who will examine the claims made on each side, 
clear up misunderstandings, and in conversation 
with each of the parties to a dispute in turn, 
draw out their strong arguments, ascertain the 
points to which they reaUy attach fundamental 
importance, and persuade them by degrees to 
come to a compromise. This method is playing 
a great part in the industrial field at the present 
time, and is likely to be increasingly adopted. 
Legal enactment involves the intervention of the 
State. In New Zealand a system of compulsory 
arbitration has been in force since 1894, though 
the precise terms of the law are continually 
being altered. According to a consolidation 
Act of 1908, all disputes must be taken, in the 
first instance, to a Council of Conciliation, 
representing the two sides, with an impartial 
chairman. Failing a settlement, the dispute 
must, after two months, be referred to the 
Central Court of Arbitration, which decides it 
absolutely. There are severe penalties for a 
breach of an award and for attempts to bring 
about a strike or lock*out. 

As industrial federations become larger in 
Great Britain, and the general public more 
seriously menaced by the dislocation which 
accompanies a big dispute, legislation of the 
kind adopted in New Zealand is frequently 
suggested here. Even Mr. and Mrs. Sidney 
Webb, whose patient advocacy of the claims 
of labour is well known, say in their book 
(Industrial Democracy), that “ when in the 
course of bargaining there ensues a deadlock 
— ^when the workmen strike, or the employers 
lock-out — ^many other interests are affected than 
those of the parties concerned. We may accord- 
ingly expect that, whenever an industrial dis- 
pute reaches a certain magnitude, a democratic 
State will, in the interests of the community 
as a whole, not scruple to intervene, and settle 
the points at issue by an authoritative fiat.” 
The British Government, in fact, was very nearly 
compelled to intervene in this way during the 
railway strike of 1919, and again during the 
coal stoppage of 1921. On both occasions the 
whole industry and life of the coimtry were 
threatened with paralysis; while, during the 
latter dispute, there seemed to be grave reason 
to fear that the terms of the Triple Alliance 
between the Coal Miners* Federation, the Na- 
tional Union of Railwaymen, and the Transport 


Workers* Federation would force the two latte: 
organizations to throw in their lot with th< 
miners. In the event, however, this dange 
was averted, and the Prime Minister playe< 
the part of conciliator without resorting t< 
compulsory powers. 

Legislation, — Since the passing of the Con 
spiracy and Protection of Property Act of 1875 
the organization of strikes has ceased to be < 
criminal offence, but, until 1906, employer 
could recover damages both from their workme 
and also from a trade union for breach of cor 
tract. When a strike has been declared, it i 
the practice of strikers to post certain of the. 
number at the entrances of factories, or at oth< 
convenient spots, to persuade their fellov 
workmen to join them. This is called ‘ picke 
ing’. In 1896 and 1899, however, the coun 
decided that picketing was illegal. In 190 
moreover, the decision of the House of Lon 
in the Taff Vale Railway case showed that 
trade union could be sued in tort for acts doi 
by its agents within the scope of their authorit 
and might be sued in its collective capacit 
These two decisions went far towards destroyit 
the power of trade unions to conduct collecti^ 
bargaining on behalf of their members. J 
1906, therefore, the Trade Disputes Act w 
passed to amend the law on these points. T] 
Act provides (a) that an act done by a cor 
bination of two or more persons in furtheran 
of a trade dispute shall not be actionable unk 
the act, if done without such combinatio 
would be actionable; (6) that picketing 
lawful “ for the purpose of peacefully obtai 
ing or communicating information, or of pea< 
fully persuading any person to work or abst£ 
from working (c) that an act done in fi 
therance of a trade dispute is not actional 
on the ground only that it induces some pers 
to break a contract of employment, or on t 
ground of interference with business or emplc 
ment; (d) that an action against a trade uni 
may not be entertained by any court. 

Causes, — Disputes may arise in the course 
collective bargaining for a great variety of reaso 
Most strikes and lock-outs, however, are o^ 
questions of wages, a smaller number abc 
hours of labour, while others arise out of qu 
tions of trade union practice. In the last-nan 
category are strikes for the recognition of 
union by the emplovers, against the empL 
ment of non-unionists, against the dismissal 
a member of a union, and ^ demarcation * c 
putes between two bodies of workmen as 
the border-line between their trades. 

Bibliography: J. H. Cohen, Law and Orde'i 
Industry; A. M, Bing, War Time Strikes ( 
their Adjustment, 

Strindberg, August, Swedish author, b 
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1849, died 1912. I« 1879 he published his first 
novel, The Red Boom, His first play, Mdster Olof, 
written in 1872, was produced in 1878. In 1895 
a mental breakdown necessitated his removal to 
a sanatorium, where he remained for two years. 
Strindberg was three times married and three 
times divorced, and his unhappy married life 
explained his bitterness against women. Strind- 
berg’s numerous works include: A FooVs Con- 
fession (wherein he gives an account of his first 
marriage); Legends; Marriage; The Natives of 
Hemsdy a novel of Swedish peasant life; Gus- 
tavus Vasa and The Last Knight (historical plays); 
and The Dance of Death, 

Strobilus, in botany, a catkin the carpels of 
which are scale-like, spread open, and bear naked 
seeds, as in the fruit of the pines; a cone. 

Strom'boli, one of the Lipari Islands in the 
Mediterranean, north of Sicily. It contains the 
active volcano Stromboli, the ‘ lighthouse of the 
Mediterranean ’, 3000 feet altitude. Area of 
island, 5 sq. miles; pop. 2500. 

Strombus, the name given by Linnaeus to a 
genus of sea-snails, now broken up into several 
genera. The aperture is much dilated, the lip 
expanding and produced into a groove. In some 
of the shells of this genus there are spines of 
great length arranged round the circumference 
of the base, being at first tubular, and after- 
wards solid, according to the period of growth. 
The giant strombus (S, gigas)y or fountain-shell 
of the West Indies, often forms an ornament in 
houses, and is largely used for cameos and in 
porcelain-works. Pink pearls are obtained from 
this species. 

Strongbow, the surname of Richard de Clare 
of Striguil (Estrighoiel of Domesday survey, 
modern Chepstow), second Earl of Pembroke, 
who succeeded his father, Gilbert de Clare, in 
1148, but lost his estates about 1168, and in 
1170 crossed to Ireland at the request of Dermot, 
King of I-*einster, whose domains had been sub- 
jugated by Roderick of Connaught, took Dublin, 
Waterford, and other places, and re-established 
Dermot on his throne. Strongbow married Eva, 
daughter of Dermot, on whose death he ascended 
the throne of Leinster. There was an immediate 
rebellion, and a further invasion by Roderick, 
and Strongbow hastened to England, where he 
acknowledged the overlordship of Henry II, 
W'hereupon that monarch crossed to Ireland 
(1172) with an army, and occupied all the 
strong places. Strongl^w subsequently served 
in France (1173), and received Leinster again 
from Henry II. In 1176 he died. 

Stron gyles (stron'ji-les),or Palisade Worms, 
parasitic round-worms making up the family 
Strongylidae. They include: the lung worms 
(Eustrongylus Jilaria), causing husk or hoose in 
lambs; armed strongyle (ScUrostomum armatum). 


in large intestine of horse; giant strongyle {S, 
gigas)t infesting kidneys of horse and man, and 
the female of which is almost 1 foot in length. 

Stronsay, one of the Orkney Islands, 12 
miles north-east of Kirkwall; about 7 miles 
long and 4^ miles broad. Pop. (1921), 1100. 

Strontium (symbol, Sr; atomic weight, 87*63), 
one of the alkaline earth metals, closely related 
to calcium and barium, but less abundant than 
either of these. The oxide is strontia (SrO). The 
chief source of the element is the carbonate 
SrCOa, strontianite, which was first discovered at 
Strontian, in Argyllshire. The hydroxide Sr(OH 
is used in sugar-refining to aid extraction. The 
nitrate Sr(N 08)2 is extensively used in the com- 
position of fire-works. Most of the compounds 
impart a bright crimson colour to a fianie. 

Strophan'thin, a crystalline glucoside wdth 
strongly bitter taste, obtained from the seeds 
of Strophanthus hispidus, a plant belonging to 
the nat. ord. Apocyanacese. It is soluble in 
water, and gives characteristic colours with 
mineral acids. It is very toxic, and is the 
active principle of the seed strophanthus used 
as an arrow-poison in Africa. 

Strophe (Gr. strophe, from strepho, I turn), 
the name of one of the divisions of a Greek 
choral ode, corresponding to the antistrCphe, 
The singing of the strophes on the stage was 
accompanied with a motion or turn from right 
to left; the singing of the anlistrophe, with a 
contrary motion, from the left to the right. 

Stroud (stroud), an urban district and town 
of Gloucestershire, England, adjacent to the 
Slade and Frome, It is a centre for cloth- 
factories and dyeworks, and there are foundries, 
sawmills, and breweries. Pop. (1921), 8600. 

Structures, Theory of, the study of the 
effects of the nature and distribution of loads 
upon simple forms or built-up frame structures. 
In practical constructions, the dimensions and 
properties of the materials used must be suitable 
to resist deformation. In designing a structure, 
the effects that may produce rupture must be 
studied before the sections of materials to be 
used are decided upon. Shearing and bending 
effects are studied, and their variation shown 
from section to section by diagrams from which 
the maximum values can be seen. The shearing 
force to be resisted at any section is the algebraic 
sum of all the vertical forces acting on the beam 
cither to the right or left of the section. At any 
similar section the bending moment to be resisted 
is the algebraic sum of the moments, about that 
section, of the right or left series of forces. The 
reactions at the supports can be found by con- 
sidering the structure as a loaded lever, or by 
the consideration that at the free end of a beam 
the total bending moment is zero. For any series 
of definite loads the bending moment diagram 
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is a polygon. For a uniformly distributed load 
the line of moments is a parabolic curve. The 
loads upon a structure may be Axed or rolling. 
Girders that are subjected to the passage of a 
fast moving load should be designed with a 
lower working stress than when carrying a fixed 
load. The combined bending moment diagram 
for the fixed and moving loads would be used in 
such a case in the discussion of the strength 
requirements. When the bending moments are 
determined, the maximum stress per unit area 

( / ) can be found from / = where M is the 

maximum bending moment, y the distance of 
the extreme layer from the neutral axis, and I 
is the moment of inertia^ which is the summation 
of the small areas into which the section can be 
divided, multiplied by the squares of their 
distances from the neutral axis. From the 
equation a suitable section for the loading is 
obtained. Every structure is maintained in a 
state of equilibrium by the various loads acting 
upon it, namely, its own weight, the external 
loads, and the reactions at the supports. Force 
diagrams are drawn (see Statics^ Graphic) to 
determine the loading of the various components 
of the structure. From the stresses so found the 
suitability of the chosen sections is determined. 
The wind and snow loads may be either treated 
in separate diagrams or all the loads at any 
point may be combined and the resultants used 
for a combined diagram. See Elasticity; Strength 
of Materials, 

Stniensee, Johann Friedrich, Count, Danish 
political philosopher, bom 1737, died 1772. As 
physician to Christian VII of Denmark he 
became a court favourite, was appointed Minister 
of State (1771), gradually usurped all adminis- 
trative powers, and caused his own elevation 
to the peerage. From an impartial standpoint, 
Stniensee was one of the ablest constructive 
minds of eighteenth-century administration. He 
encouraged education, trade, and the freedom of 
the press, but was guilty of an improper liaison 
with Caroline Matilda, the queen (sister of 
George III of England), and was opposed by 
a powerful national party under the Crown 
Prince, and the dowager queen. Under pres- 
sure, Christian signed the warrant for the im- 
peachment of Struensee (1772), who was tried 
for conspiracy and beheaded. 

Struma, the chief river of Eastern Macedonia, 
Balkans. It rises 20 miles south of Sofia, and is 
a torrent in its upper course. On the plains of 
Jumaia and Melnik, which are very productive, 
the Struma's breadth is only 80 to 50 yards, and 
its depth IJ to 8i feet; it frequently overflows 
and changes its course. It enters the sea in the 
Gulf of Hendina (Orfani), forming first Lake 
Takhino (70 sq. miles). Length, 150 miles. 


The Struma (ancient Strymon) figured in the 
Salonika operations of the European War. 

Strumltsa, a town of Serbia, on the Strumitsa 
River. It was taken by the Greeks in the second 
Balkan War (1913), fell to the French in Oct., 
1915 (European War), was evacuated, and was 
in Germano-Turkish hands until 26th Sept., 
1918, when British troops re-entered. 

Strutt, Joseph, English antiquary, born at 
Chelmsford in 1749, died in 1802. In 1773 he 
published his Regal and Ecclesiastical Antiquities 
from Edward the Confessor to Henry VIII (new 
edition, 1842), and shortly afterwards his Horda 
AngeUCynnany or Manners, Customs, <&c,, of the 
English (1774-6, 3 vols., with 157 plates). 
His other works include a Chronicle of England 
(2 vols., 1777-8); Biographical Dictionary of 
Engravers (2 vols., 1785-6); Dresses and Habits 
of the People of England, dbc, (2 vols., 1796-9, 
with 142 plates; new edition, 1875); and Sports 
and Pastimes of the People of England (40 plates, 
1801; new edition, with 140 plates, 1827). He 
left some manuscripts, from which were after- 
wards published his Queenhoo-Hall, a romance, 
concluded by Sir Walter Scott; Ancient Times, 
a drama; also The Test of Guilt, or Traits of 
Ancient Superstition, a dramatic tale. 

Struve (stroVfe), Friedrich Georg Wilhelm 
von, German astronomer, born 1793, died 1864. 
In 1813 he entered the Dorpat observatory, and 
was appointed director in 1817. On the com- 
pletion of the Russian observatory at Pulkova, 
near St. Petersburg, in 1839, he was nominated 
director, and continued his researches on nebula? 
and double stars. From 1816 to 1819 he was 
engaged on the triangulation of Livonia, and 
from 1830 to 1845 he was connected with the 
measurement of the arc of the meridian in the 
Baltic provinces, which was afterwards extended 
to the Arctic Ocean and the Danube. 

Stry, or Stryj (stre), a towm of Poland, in 
Galicia, on the Stryj. Leather goods and watches 
are made. Pop. 30,000. 

Strychnine (strik'nin; C 21 H 22 N 2 O 2 ), an alka- 
loid existing in nux- vomica, St. Ignatius’ beans, 
and in the seeds of various other plants of the 
genus Stiy'chnos (q.v.). It may be prepared by 
exhausting the crushed ripe seeds with very 
dilute hydrochloric acid, concentrating, adding 
milk of lime, and exhausting the precipitate 
with boiling alcohol, from which the strychnine 
is deposited on cooling. It ciy^stallizes in the 
form of translucent trimetric prisms. It has an 
intensely bitter taste, and is very poisonous. 
One-eighth of a grain will kill a large dog; three- 
eighths of a grain produces violent spasms in 
man, and half a grain may be fatal. Strychnine 
acts upon the central nervous system, and 
stimulates the sense organs. It acts like a 
bitter, improving the appetite, and it is much 
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used as a gastric tonic in dyspepsia. It is also 
used in cases of surgical shock and heart-failure, 
large doses (up to ^ grain) being injected hypo- 
dermically. In a«case of strychnine poisoning, 
potassium permanganate may be given to render 
the drug inactive, and emetics or the stomach- 
pump should be used. See Toodcology. 

Chemically, strychnine is a mono-acid tertiary 
base. It yields quinoline and indole when ftised 
with potash, and carbazole when heated with 
zinc dust. It is soluble in chloroform (1 in 6) 
and in boiling alcohol (1 in 12), but is nearly 
insoluble in ether. 

Strychnos (strik'nos), a genus of plants, nat. 
ord. Loganiaceae. It is composed of trees or 
shrubs which do not yield a milky juice, and 
have opposite, usually nerved leaves and corym- 
bose flowers; some of the species are possessed 
of tendrils, and are climbing plants. They are 
found principally in the tropical parts of Asia 
and America. Among the species are S. nux- 
vomicttf nux-vomica, poison-nut, or ratsbane; S. 
potatorum, or clearing-nut; S, Ignatii, or St. 
Ignatius’ bean; 5. colubrlna, or snakewood; S. 
toxifira, woorali or curare (q.v.), the poison- 
plant of Guiana. 

Strypa, a battle fought Ijetween the Russians 
and the Austro-Germanic allies from Sept, to 
Nov., 1915 (see European War), The Strypa is 
one of the main left-bank tributaries of the 
Dniester, and flows southward through the Po- 
dolian Plateau parallel to the Sereth (Siret), 
Zbrucz, and Zlota Lipa. 

Stubbs, William, British historian and divine, 
born in 1825, died in 1901. He was educated at 
Hipon Grammar School, whence he proceeded to 
Oxford University, where he graduated and be- 
came a Fellow of Trinity College. In 1848 he was 
ordained, and became vicar of Navestock, Essex, 
in 1850. In 1862 he was appointed librarian of 
Lambeth Palace; in 1866 professor of modern 
history at Oxford; in 1869 curator of the Bod- 
leian Library; in 1875 rector of Cholderton, Wilts; 
in 1879 canon residentiary of St. Paul’s; in 1884 
Bishop of Chester; and in 1888 Bishop of Oxford. 
He edited many valuable historical works in the 
Rolls Series, including Chronicles and Memorials 
of the reign of Bichard 1 (1864-5), Gesta Begis 
Henrici 11 (1867), Chronicle of Boger Jfoveden 
(1872-3), Memorials of St. Dunstan (1874), and 
Opera Badulphi de Diceto (1876). His chief 
work is the Constitutional History of England 
(3 vols., 1874-8). He published many other 
works besides the above, and was a member of 
various English and foreign learned societies. 

Stucco (stuk'kS), a fine plaster, used as a 
coating for walls, and to give them a finished 
surface. Stucco for internal decorative purposes 
is a composition of very fine sand, pulverized 
marble, and gypsum, mixed with water till it 
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is of a proper consistency. The stucco employed 
for external purposes is of a coarser kind, and 
variously prepared, the different sorts being 
generally distinguished by the name of cements. 
Some of these take a surface and polish almost 
equal to that of the finest marble. The third 
coat of three-coat plaster is termed stucco, 
consisting of fine lime and sand. There is a 
species called bastard stucco, in which a small 
portion of hair is used. Stucco was used by the 
Greeks and by the Romans. It was employed 
in early Christian art, and became popular 
during the Renaissance. 

Studding - sails , formerly called scudding-sails, 
sails set outside the square sails on booms rigged 
for that purpose. They are only carried with a 
fair wind and in fine weather. 

Stuffing-box, the fitting which is inserted on 
the cylinder end of a steam, pneumatic, or other 
fluid-using plant to prevent leakage as the 
piston-rod passes to and fro through it. It con- 
sists of a cylindrical box in which a gland is fixed, 
the packing being inserted between the foot 
of the box and the gland. A common type of 
packing is made from hemp. With the advent of 
high pressures and temperatures the necessity 
for better types of packing materials has been 
emphasized and various types of metallic pack- 
ings have been evolved. These are inserted in 
the same position as in the older arrangement, 
but are composed of shaped metallic pieces held 
together by an enveloping ring and pressed 
against the piston-rod by small springs. As 
these packings are usually *;elf-adjusting and 
have very low frictional coefficients, their use 
has improved the over-all efficiency of the plant 
and caused considerable savings to be effected. 

Stuhlweissenburg (stdrvis-en-bur/i; Hung. 
Szekes Fejervdr), a city of Hungary. It was the 
Roman Alba Begia, and w^as, for five centuries 
(1027-1527), the crowning- and burial-place of 
the Hungarian kings. It has a cathedral, built 
in 1752, a bishop’s palace, and a theatre. Pop. 
37,000. 

Sturdee, Sir Frederick Charles Doveton, first 
Baronet (of the Falkland Islands), British admiral 
of the fleet, born 1859. He joined the navy in 
1871, commanded the British force in Samoa 
(1899), was chief of staff Mediterranean Fleet 
(1905-7), chief of staff Channel Fleet (1907), 
A.D.c. (1907-8), and commanded the 2nd Cruiser 
Squadron (1912-3). He is best known, how'ever, 
as the victor of the great sea-battle of the 
Falkland Islands (8th Dec., 1914) during the 
European War, when von Spec’s squadron was 
extiri)ated. At Jutland, Sturdee commanded 
the 4th Battle Cruiser Squadron and received 
the K.c.M.G. He had received the k.c.b. in 1913, 
and in 1916 was created a baronet, becoming 
admiral in 1917 and admiral of the fleet in 1921. 
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From 1918 to 1921 he was commander-in-chief 
at the Nore, He died in 1925. 

Sturgeon, the common name of ganoid fishes 
of the genera Acipenser and Scaphirh3mchu8, 
family Acipenseridse, the members of which 
family are all popularly included under the 
name sturgeon. The general form of the stur- 
geon is elongated and rather slender, the snout 
long and pointed in Acipenser, flat and paddle- 
shaped in Scaphirhynchus; the body is covered 
with numerous bony plates in longitudinal rows 
(fused together and extending over the tail in 
Scaphirhynchus); the exterior portion of the 
head is also well mailed; the mouth, placed 
under the snout, is small and fimnel-shaped, 
without teeth, and provided with tentacle-like 



Sturgeon (Acipenser sturio) 

A, Dorsal scute. B, Head from below. C, Head from 
above. D, Head, side view. 

filaments or barbels. The eyes and nostrils are 
on the side of the head. On the back is a single 
dorsal fin, and the tail is forked, but is hetero- 
cereal or unequally lobed, and is provided with 
a row of spines along its upper margin. The 
species of Acipenser are sea-fish, but ascend 
large rivers in great abundance, and are the 
objects of important fisheries. The flesh of 
most of the species is wholesome and agreeable 
food; their roe is converted into caviare (see 
Caviare), and their air-bladder affords fine 
isinglass. The common sturgeon (Acipenser 
sturio) is found off the British coasts, in the 
North Sea, in the Mediterranean, and in most 
of the large rivers of Europe. Its flesh is firm 
and well-flavoured, somewhat resembling veal. 
The general body colour is yellow; its length 
is usually 5 or 6 to 8 feet, but it may reach 
12 feet. The food consists of molluscs, small 
crustaceans, and small fishes. When caught in 
the Thames, within the jurisdiction of the Lord 
Mayor of London, it may be claimed by that 
dignitary; formerly it used to be regarded as 
a royal fish reserved for the sovereign. The 
trterlet (A. ruthenus) is found in the Volga and 
the Danube. Its flesh is the most delicate, and 


its roe yields the best caviare. The great or 
white sturgeon, or hausen (A, hmo), is found 
in the Danube, the Volga, and other rivers 
running into the Black and Caspian Seas. It 
frequently exceeds 12 and 15 feet in length, 
and weighs up to 8200 lb. The flesh is not much 
esteemed, but the finest isinglass is made from 
its air-bladder. Other species are native to 
North America. The four species of Scaphi- 
rhynchus are known as shovel-nosed sturgeons, 
which are purely fluviatile. One of these (5. 
plaiyrhynchus) is North American; the others 
inhabit the rivers of Central Asia. 

Sturm, J. C. F., French mathematician, born 
at Geneva 1803, died 1855. In 1829 he dis- 
covered a celebrated theorem (Sturm’s Theorem) 
which allows the number of real roots of an 
equation between given limits to be determined 
with ease. In 1886 he succeeded Ampere as 
member of the Academy. From 1840 he was 
professor of mathematics at the Polytechnic 
School. 

Sturt, Charles, Australian explorer, born 1795, 
died 1869. He entered the army, and in 1825 
was stationed at Sydney, New South Wales, 
with the rank of captain. In 1828 he led an 
expedition to explore the interior of Australia, 
and discovered the Macquarie, Castlereagh, and 
Darling Rivers. He also explored the Murrum- 
bidgee, and in 1880 discovered the Murray. In 
1844 he penetrated to the great barren region 
nearly in the centre of the continent. He wrote 
Two Expeditions into the Interior of South Aus- 
tralia in 1828-31, and Narrative of an Expedition 
into Central Australia in 18i4-6, 

Stuttgart, capital of the Republic of Wiirttem- 
berg, Germany, near the left bank of the Neckar. 
There are two old churches, and the former royal 
library of 400,000 volumes. Across the river is 
the town of Cannstatt. Stuttgart is the chief 
centre in South Germany for the book trade, 
connected with which are paper-mills, type- 
foundries, printing-presses, and lithographic 
establishments. The other leading manufac- 
tures include dyes, chemicals, woollen and cotton 
goods, various fancy articles, jewellery, musical 
instruments, mathematical and scientific instru- 
ments, liqueurs, confectionery, and beer. 

Stuttgart dates from 1229, and in 1320 be- 
came the residence of the Ck>unts of Wurttem- 
berg. From 1436 to 1482 it was much improved 
and enlarged, and has since, with only a short 
interval, been the capital. Stuttgart was bombed 
by Allied air-craft during the European War. 
Pop. (1919), 809,197. 

Stuyvesant (stlVe-sant), Peter, born in Hol- 
land in 1592, died in 1672. In 1646 he was 
appointed Director-General of the Dutch colony 
of the New Netherlands, a position he held 
until 1664, when the colony fell into the hands 
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of the English and became known as New York. 
Stuyvesant went to Holland the next year, but 
soon returned, and passed the rest of his life at 
his farm called jiie Bouwerij, from which the 
present Bowery in the city of New York has its 
name. 

Stye, or Hordeolum, is a small abscess on 
the margin of the eyelid, due to suppuration in 
a hair follicle. During the early stages hot 
fomentations should be continuously applied, 
and whenever pus has formed the stye should 
be opened. Their frequent appearance is often 
associated with a poor general condition of the 
patient, and in such cases treatment should be 
given to improve this. In persistent cases 
inoculation with staphylococcus vaccine should 
be undertaken. 

Style, in botany, the prolongation of the 
summit of the ovary which supports the stigma. 
Sometimes it is entirely wanting, and then the 
stigma is sessile, as in the poppy and tulip. 
When the ovary is composed of a single carpel, 
the style is also single, and the number of styles 
varies according to the number of caq)els, though 
when the caq>els are numerous the styles may 
be united. See Flower, 

Stylidium, or Candollea, a genus of gamo- 
petalous dicotyledons, hertw or undershnibs, 
nativ^es chiefly of Australia. S, adnatum, which 
is often grown in greenhouses, has a remarkable 
pollination mechanism. The floral axis is pro- 
longed into a long, stalk-like column or gyno- 
stcmium bearing the stigma at its upper end, 
and, just below it, two sessile anthers. Four 
lobes of the corolla are normally developed, 
but the fifth is reduced to a small cushion with 
a sticky surface. The column performs very 
active curvatures owing to lop-sided growth. 
When it comes in contact with the cushion, 
it is held fast by the sticky secretion for some 
time after it has started to bend away from it 
again, so that a state of tension is set up. At 
this stage a slight touch, e.g. by an insect, sets 
the column free, and it springs up forcibly, 
striking the visitor with the stigma and also 
dusting it with pollen. The action may be 
repeated several times. In other species the 
precise methods of temporarily arresting the 
column vary, though the general principle of 
the mechanism is the same. 

Stylites (sti'lits), or Pillar Saints (from the 
Gr. stylos, column; in Lat. sancti columnares), a 
class of Christian saints, who, by way of penance, 
passed the greater part of their lives on the top 
of high columns. This method of self-torture was 
introduced by Simeon the Stylite (St. Simeon 
Stylites), a Syrian monk, although Lucian (De 
Dea Syria, about a.d. 150) speaks of a high 
column at Hieropolis to the top of which a man 
ascended twice a year to converse with the gods. 


Simeon the Stylite lived in the open air near 
Antioch, on the top of a column 40 cubits high 
and only 8 feet in diameter at the top. Here 
he remained for many years, till his death in 
459 or 460. It appears, however, that he must 
have descended at times, since he cured the 
sick by his touch, and performed sundry other 
miracles, wrote epistles, and took part in poli- 
tical quarrels. His example was imitated by 
many persons in Syria and Palestine, and the 
mania continued until the twelfth century. 

Stylobate, in architecture, generally, any sort 
of basement upon which columns are placed to 
raise them above the level of the groimd or floor; 
but, technically, a continuous unbroken pedestal 
upon which an entire range of columns stands, 
contradistinguished from pedestals, which are 
merely detached fragments of a stylobate placed 
beneath each column. 

Styp'tic, a remedy that has the virtue of 
clotting blood, or of closing the aperture of a 
wounded vessel. Oak bark decoction, gall-nuts 
in powder or infusion, matico, and turpentine 
are styptics derived from the vegetable kingdom; 
and from the mineral are derived salts of iron, 
the sulphates of copper and zinc, the acetate of 
lead, the nitrate of silver, and alum. Among the 
most valuable of styptics are adrenalin (q.v.) 
and cotarnine, the latter of which is an oxidation 
product of the opium base narcotine. 

Styr, Austro-German and Russian battles of 
the European War: (1) 28th Sept., 1915, to 17th 
Oct., 1915.; (2) .Tune-July, 1916. 

Styra'cesB, or Styraca'c«e, a small natural 
order of plants belonging to the polycarpous 
group of gamopetalous dicotyledons. The 
species are trees or shrubs with alternate leaves 
without stipules. The flowers are usually axil- 
lary', and are either solitary or clustered, with 
membranaceous bracts; the fruit is a drupe, 
the seeds few or solitary. The species are chiefly 
found in the temperate and tropical parts of 
North and South America, and also in Asia 
and Africa. The order is chiefly remarkable 
for furnishing the benzoin of commerce (see also 
Storax), Some of the species are used for dyeing 
yellow. The order includes the snowdrop-tree 
of North America (Hedesia tetraptera), 

Styrax (sti'raks), a genus of plants, nat. ord. 
Styraceae, of which it is the type. The species 
are graceful trees and shrubs, with entire leaves 
and white or cream-coloured racemose flowers. 
They are principally natives of America and 
Asia; one is found in Europe, and one in Africa. 
S, officinalis, also called storax, is a native of 
Syria, Italy, and the Levant. It was the source 
of the storax of ancient times. S. Benzoin (gum- 
benjamin tree) is a native of Sumatra and 
Java. It yields the gum benzoin of commerce. 
(See Benzoin,) The hardy speeies of Styrax are 
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well adapted for shrubberies, on account of their 
foliage and handsome flowers. 

Styria (Ger. Steiennark), a province of the 
Republic of Austria, formerly a duchy and 
crown-land. Area, 6317 sq. miles; pop. (1920), 
953,864: former area, 8622 sq. miles; pop. (1910), 
1,444,157. Under the imperial regime Styria had 
upper, middle, and lower (or southern) divisions, 
but Lower Styria, and a part of the middle divi- 
sion south of the Pozruck range and the Mur 
(roughly 2300 sq. miles), is incorporated in Yugo- 
slavia. There are now sixteen administrative dis- 
tricts, plus Graz, the capital, which is autonomous. 
Other towns are; Bruck (pop. 8580), Mariazell 
(2000), Donawitz (15,100), Knittelfeld (11,000), 
Leoben (11,200), Kapfenberg (13,000), Eggen- 
berg bei Graz (15,600), and Furstenfeld (6000). 
The province lies within the Eastern Alps, and 
produces iron, coal (lignite, Leoben being the 
metropolis of the mining region), graphite, and 
salt (at Aussee), with some lead, zinc, copper, 
talc, manganese, &c. There are large iron-, 
steel-, and locomotive-works centring on Graz. 
Old Styria was the richest timber-land of the 
Dual Monarchy, larch, spruce, beech, oak, and 
elm being cut, and exported mainly via Trieste. 
Cattle-raising, apiculture, poultry, viticulture, 
market-gardening, and the raising of the heavy 
Norican horses of the Ennsthal are important 
industries. Styria is served by the trunk-line 
of railways from Vienna to Trieste via Laibach 
(see Systems, Railway, paragraph 6, section (j), 
and Trieste), The line crosses the Semmering 
Pass, runs down the Mur Thai or valley to 
Kapfenberg, swings southwards to Graz, and 
runs on past Spielfeld to Marburg (Yugoslavia). 
Bruck is the junction for Budapest (see Systems, 
Railway, paragraph 13, section (d). 

Styx, in Greek and Roman mythology, one 
of the rivers of the infernal regions. By this 
the gods swore when they wished to give peculiar 
sanctity to their oath. Styx was also the name 
of a rivulet in Arcadia, whose water was con- 
sidered poisonous. 

Suabia, or Swabia (Ger. Schwaben), an 
ancient duchy of Germany, originally Alemannia, 
the home of the Alemanni, but overrun by the 
Suevi, and subsequently known as Suevia or 
Schwabenland. It existed as a duchy from the 
tenth to the middle of the thirteenth century, 
corresponding generally to Wiirttemberg, Baden, 
parts of Bavaria, Liechtenstein, and Hohenzollem, 
and the union of its towns (1376) gave rise to 
the Suabian League. Modem Suabia is a division 
(Regierungsbezirke) of the Bavarian Republic. 
Area, 3934 sq. miles; pop. 835,700; capital, 
Augsburg. 

Sufl'kin, a port of the Ang]o-Eg 3 q)tian Sudan, 
on the Red Sea. The main part of the town 
occupies a coralline island in the Red Sea, and 


the mainland portion (A1 Kaf) is fortified. 
Pop. 10,000. See Port Sudan, 

Sua'rez, Francisco, Spanish theologian, bom 
1548, died 1617. Joining the Jesuits (1564), he 
was successively professor of theology at Valla- 
dolid, Rome, Alcald, and Salamanca. Philip II 
appointed him professor of divinity at Coimbra 
(1597), a position he held until his death. 

Sub'altern, a subordinate; most commonly 
used to designate military officers under the 
rank of captain. In modern times the term 
subaltern officers denotes lieutenants and second- 
lieutenants, the latter being the present-day titles 
of the former cornets (of horse) and ensigns (of 
foot). 

Subconsciousness, a psychological term 
applied in a variety of ways by different psy- 
chologists. It principally means a fainter or 
obscurer degree of consciousness, dim and 
partial, which gradually gives way to a state 
of non-consciousness. There is a subconscious- 
ness of impressions and a subconsciousness of 
ideas. The term is further applied to those 
activities of the mind which, lying below the 
level of clear consciousness, or being unaccom- 
panied by consciousness, cannot be submitted 
to introspection. To such activities of the 
unconscious belong many of our unreasoned 
sentiments and unreflective movements, and 
also the cases witnessed in telepathy, somnam- 
bulism, clairvoyance, and hysteria, and many 
other psychical phenomena called abnormal. 
See Psychotherapy and Psychoanalysis, — Bib- 
liography: J. Ward, Psychological Principles; 
J. R. Angell, Psychology; J. Jastrow, The Sub- 
conscious; S. Freud, The Psychopathology of 
Everyday Life, 

Subla'co (ancient, Sablaqueum), a town of 
Italy, in the province of Rome, on the Anio, 
1340 feet above sea-level. There are ironworks 
and paper-mills. Pop. 8215. 

Sublimation, the conversion of a solid directly 
into a vapour or gas when heated, and the con- 
version back into the solid on cooling, without, 
in either case, the intermediate formation of a. 
liquid phase. Sublimation bears the same rela- 
tion to a solid that distillation does to a liquid. 
It is made use of for purifying substances, as in 
this way a volatile solid may be separated from 
a non-volatile one. The solid which is deposited 
as the vapour cools is termed the sublimate; when 
this is in a very fine state of division, it is some- 
times spoken of as flowers, e.g. the flowers of 
sulphur. Camphor, ammonium chloride, mer- 
cifric chloride, and various compounds are puri- 
fied by this method, and are deposited as hard, 
compact masses. 

Submarines. Submarine boats, driven by 
hand-power, were constructed by Bushnell, an 
American, in 1775, and by Robert Fulton (q.v.>< 
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about 1800. A mechanically driven submarine 
was built in France in 1868; it was designed by 
C. Brun, was 146 feet long and 12 feet in dia- 
meter, and was driven by a compressed-air 
engine. In 1877 an experimental boat was built 
by J. P. Holland, and in 1883 Nordenfeldt built 
a submarine at Stockholm. Speaking broadly, 
the modern submarine may be considered as due 
to these two inventors. In 1887 Holland and 
Nordenfeldt submitted competing designs to the 
United States Government. Holland's w^as the 
design accepted. It differed from Nordenfeldt’s 
in being, as most modern boats are, a diving 
rather than a sinking device. In the earliest 
* A-type ’ boats of the British navy, the hull 
was constructed of J-inch steel plate. A cylin- 


out into the body of the vessel through vent-pipes. 
As the first step before submerging, the crew are 
ordered to their ‘ stations ', i.e. each man *' stands 
by* the particular piece of mechanism or the 
valve that it is his duty to control. Prior to 
diving, the captain usually has a final look 
round, and closes the conning-tower hatch him- 
self on descending into the boat. The order is 
then given to open certain sea- and vent-cocks, 
with the result that the selected tanks are filled 
with water. The boat now retains a small amount 
of positive buoyancy, i.e. it is just about to 
submerge. The final adjustment of buoyancy 
is more carefully made, so that the boat finally 
has a very slight amount of buoyancy before 
the sea-cocks and vent-cocks are finally closed. 
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drical tower, known as the conning-tower, is 
riveted on the top of the hull amidships. The 
conning- tower is provided with a lid about 18 
inches in diameter, which opens outwards. A 
certain amount of air is imprisoned in the hull, 
and this is the air the crew breathes when the 
vessel is submerged. The machinery inside the 
vessel is extremely complex, and consists essen- 
tially of the following plant: (1) a petrol- or 
oil-engine; (2) an electric machine, which can 
be used either for propulsion or as a dynamo; 
(8) an electric storage battery; (4) a powerful 
air-compressing installation; (5) storage bottles 
for storing compressed air; (6) machinery for 
controlling the hydroplanes, which are the fin- 
like structures that project from the sides of 
the vessel and control its depth; and (7) the 
fighting equipment, namely, torpedoes and tubes. 
The process of submerging is as follows. Between 
the bottom of the hull and the deck is a series 
of tanks into which sea-water can be allowed to 
flow by opening sea-cocks. These tanks are 
closed ones, so that, as the water enters them, 
the air above the water must be allowed to pass 


Meantime the main engine-coupling has been 
disconnected, and the electric motor switched 
in. The coxswain adjusts the tilt of the hydro- 
planes, so that the influence of the sea on them 
overcomes the slight buoyancy of the boat and 
submerges it to the depth required. The boat 
is kept running at a constant depth of sub- 
mergence by altering the angle of the hydro* 
planes, just as a rider controls a bicycle. In 
attacking a ship, one of the greatest dangers 
that the submarine must guard against is the 
‘ periscoi>e wake ’. The officer of the submarine 
will keep at a depth of, say, some 80 feet and 
take a peep at the quarry from time to time. 
He will take every precaution to avoiding chang- 
ing his depth in such a way as to oscillate or break 
surface. Changes of density of the sea-water, 
for instance, such as may occur in an estuary, 
are particularly disconcerting. Having discharged 
its torpedo by means of compressed air in the 
usual way, and made itself as much of a nuisance 
as it can to the enemy, the submarine leaves the 
scene of action as quietly as possible. The 
problem is then to rise to the surface, for the 
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operation of attack may have kept the ship 
submerged for any time up to eight hours or so. 
Rising is effected by compressed air. The vent- 
cocks of the tanks are closed and the sea-cocks 
opened. Compressed air is allowed to enter the 
tanks, whereby the water is blown into the 
sea. The sea-cocks are then closed. In this 
way a definite positive buoyancy is regained 
and the boat comes to the surface. The 
main engine is now coupled up to the pro- 
peller, and the boat is driven along the 
surface by means of petrol or oil. The motor 
is now run as a dynamo, and the battery is 
recharged. To replenish the store of compressed 
air, which is used in diving, torpedo-firing, and 
rising, the air-compressors are set to work and 
the air-bottles recharged. The submarine is 
given a general clean up, adjustments made to 
the batteries or machinery, and so on. After 
a few hours’ run on the surface, the battery 
and air-bottles may be fully recharged, and the 
submarine is ready to make its next attack. 

Submerged Forests, a term applied to beds 
of peat, with roots, stems, and branches of trees, 
&c., occupying the sites on which they grew, 
but w’hich by change of level are now submerged 
by the sea. They belong to the recent or Quater- 
nary period of geologists, and in the British 
Isles succeed the glacial deposits. 

Subornation of Perjury, See Perjury. 

Subpoe'na, in law, is a writ commanding a 
witness to appear in court under a penalty (sub 
pcena), which in England is of £100. When he 
is required to bring books or papers in his pos- 
session, a clause is inserted to that effect, and 
the writ is then called a subpoena duces tecum 
(‘bring with you under penalty’). A witness 
is allowed his travelling expenses. 

Substance (Lat. sub^ under; stare, to stand), 
in philosophy, that which exists independently 
and unchangeably, as distinguished from flcci- 
dent, which denotes the changeable phenomena 
in substance. Substance itself is the essence 
W’hich is capable of these phenomena, and in 
spite of any changes in the phenomena remains 
the same. The fundamental doctrine of Des- 
cartes’ philosophical system was the essential 
difference between mind or thinking substance 
and matter or extended substance. According 
to Spinoza there is only one absolute, infinite 
substance, all beings being only ‘ modes ’ of it. 
Leibnitz calls substance that which contains in 
itself the cause of its changes. In natural science 
and in common life, substance is used to designate 
material things, especially simple inorganic 
bodies, and the fundamental constituents of 
organic bodies. 

Subula'rla, a genus of plants, nat. ord. 
Crucifer®, found in the gravelly bottoms of 
lakes, usually in shallow water, in North and 


Central Europe, North Asia, and the Northern 
United States. S. aquaUca, or awlwort, the only 
species, consists merely of a tuft of white fibrous 
roots, narrow awl-shaped leaves, and a leafless 
stalk, bearing a few small white flowers. It is 
indigenous to Scotland and the north of England 
and Ireland. 

Succession Duty is a duty levied on the 
interest to which a person succeeds on a death 
in respect (a) of real (heritable) property in 
the United Kingdom; (b) of charges on real 
property made by the deceased in exercise of 
any power or otherwise, and on the proceeds 
of sale of real property directed to be sold, or 
sold under a power, in the w^b of the deceased; 
and (c) of personal (moveable) property not 
liable to legacy duty, the deceased owner thereof 
having been domiciled in the United Kingdom. 
The rates of succession duty and the rules 
governing its application in respect of relation- 
ship and value are the same generally as in the 
case of legacy duty (q.v.). Unlike that duty, 
however, succession duty need not be paid in 
one sum, but may be extended over a period 
of eight years, and paid in yearly or half-yearly 
instalments, with interest at the rate of 4 per 
cent per annum on the balance outstanding from 
time to time from one year after the opening 
of the succession. The duty is a first charge on 
the interest of the successor, on whom is the 
obligation to declare his accountability. 

Succession, Wars of. Dynastic disputes have 
been responsible for many military conflicts in 
European history, and in a large proportion of 
instances the struggle was not purely a civil 
war, but was also an opportunity for foreign 
intervention. The Scottish War of Independence 
was the result of a disputed succession, and in 
the Hundred Years’ War a dynastic controversy 
afforded the formal excuse for English efforts to 
conquer France. The term ‘ Wars of Succession ’ 
is, however, generally employed to describe four 
eighteenth-century conflicts — the Wars of the 
Spanish, Polish, Austrian, and Bavarian Suc- 
cessions. 

Spanish . — ^The War of the Spanish Succession 
(1702-18) was a result of the enormous extent 
of the possessions belonging to the Spanish 
Crown, and of the determination of Austria, 
Britain, and other Powers to check the aggran- 
dizement of France. Before the death of the 
childless Spanish king, Charles 11, in 1700, 
efforts were made to arrive at a peaceful settle- 
ment by means of Partition Treaties, dhiding 
the heritage among the three claimants — Philip, 
Duke of Anjou (a grandson of Louis XIV); 
Joseph, Electoral Prince of Bavaria; and the 
Archduke Charles of Austria. Philip was a 
grandson of the elder sister, and Joseph of 
the younger sister, of Charles II, but both 
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these princesses, on making foreign marriages, 
had renounced their rights of succession to the 
Spanish throne; the Archduke Charles was the 
grandson of an aunt of Charles II who had 
made no renunciation. The death of Joseph 
in 1699 nullified an agreement among the 
Powers that he should succeed to Spain, the 
Spanish Netherlands, and the colonies, while 
Philip was to have Naples and Sicily, and Charles, 
Milan. A second agreement, to which Louis XIV 
assented, gave to Charles all the Spanish pos- 
sessions except Milan, which it was agreed that 
Philip might exchange for Lorraine. But when 
Charles II left all his possessions to Philip, the 
old French king accepted the inheritance for his 
grandson, and the Powers began to prepare for 
war, which broke out in 1702. The Grand 
Alliance, of whicli the chief members were Great 
Britain, Austria, and Holland, was successful in 
the war, largely owing to the military genius of 
the Duke of Marlborough; but the allies were 
jealous of each other, and the persistence shown 
by France in continuing a hopeless struggle was 
rewarded by better terms in 1713 than could 
have been obtained earlier. The whole situation 
was changed in 1711 by the succession of the 
Archduke Charles to the Austrian crown as the 
Emperor Charles VI. This event made him, 
from the British standpoint, a less desirable 
candidate for the Spanish throne than Philip 
of Anjou, for he would unite Austria and Spain, 
whereas Philip was not the heir to the French 
throne. This consideration explains the readiness 
of Great Britain, as reflected in the Treaty of 
Utrecht, to acknowledge Philip V King of 
Spain, on condition that the French and Spanish 
Crowns should never be united. Austria, which 
came to terms with France in 1714, received 
Naples, Milan, Sardinia, and the Spanish Nether- 
lands. 

Polish , — ^The War of the Polish Succession 
(1733-5) originated ^ in the determination of 
France to place Stanislaus Leszeynski, father- 
in-law of Louis XV, on the elective throne 
of Poland as part of a forward foreign policy 
which included an alliance with Spain against 
Austria. Stanislaus was duly elected, but was 
soon driven out of Poland by Russians and 
Saxons, who supported his rival, Augustus of 
Saxony. The war ended in the establishment of 
Augustus on the throne. 

Austrian , — ^The War of the Austrian Succes- 
sion (1740-8) was fought over the claim of Maria 
Theresa to succeed to the Habsburg dominions 
which had belonged to her father, the Emperor 
Charles VI. By a document known as the 
Pragmatic Sanction, Charles had obtained a 
recognition of his daughter’s right, and on his 
death she was accepted as their ruler by the 
people of Austria, Hungary, and Bohemia. But 


Frederick II of Prussia seized Silesia, an appan- 
age of the Bohemian Crown, and (1742) Maria 
Theresa consented to a surrender of the greater 
part of the province in order to prevent an 
attack by France and Prussia upon the Austrian 
Netherlands. She had also a rival in the new 
emperor, the Elector of Bavaria, who was 
married to the daughter of an elder brother of 
Charles VI, and claimed that his wife had a 
better title to the Habsburg territories than her 
cousin. Spain, in the hope of securing Austrian 
territoiy in Italy, joined France and Bavaria. 
Great Britain, under George II, intervened on 
behalf of Austria, and by the Treaty of Worms 
(1743) Britain, Austria, Holland, Sardinia, and 
Saxony combined to maintain the Pragmatic 
Sanction. This treaty did not recognize the 
cession of Silesia to Prussia, and Frederick II 
joined Spain, France, and Bavaria. The war thus 
became a general European conflict. In 1745 the 
Emperor Charles VII (Elector of Bavaria) died, 
and Maria Theresa secured both the adhesion of 
Bavaria to her cause and the election of her 
husband as the Emperor Francis I. The struggle 
continued, with variations both of fortune and 
of alliances, until 1748, when, by the Treaty of 
Aix-la-Chapelle, Maria Theresa retained her in- 
heritance, with the exception of Prussian Silesia. 

Bavarian , — ^The War of the Bavarian Succes- 
sion (1778-9) was connected with Austrian 
ambitions. On the death of the childless Elector 
Maximilian Joseph, the Emperor Joseph II 
wished to obtain the succession, to the detri- 
ment of the Elector Palatine, Charles Theodore, 
and Austrian troops invaded Bavaria. Charles 
Theodore acquiesced, but his heir, the Duke of 
Zweibriicken appealed to France and Prussia; 
there were some hostilities, but the Austrians 
did not persist, and the succession of Charles 
Theodore was recognized by the Peace of Tcschen 
(1779). — Bibliography: W. E. II. Lecky, History 
of England in the 18th Century; Cambridge Modem 
History (vols. v and vi). 

Succinic Acid (COJI CHgdla-COjjII), a di- 
basic acid obtained originally by the dry distilla- 
tion of amber, now often prepared synthetically 
by fermenting a solution of ammonium tartrate. 
It forms large colourless prisms of melting-point 
185® C. The acid is used in analysis and in 
separation of some of the rare earths. 

Succulent Plants, those xerophytes (q.v.) in 
which the leaves or stems or both are fleshy, 
owing to the presence of a large proportion of 
water-storing cells, as cacti, many Euphorbias. 
Agave, glasswort, &c, 

Suchet (sd-sha), Louis Gabriel, Due d’Albu- 
fera da Valencia and Mar^chal de France, French 
soldier, one of the most brilliant of Napoleonic 
commanders, born 1770, died 1826. The son of 
a silk manufacturer, he took part in the siege of 
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Toulon (1793) and captured General O’Hara. He 
served successively under Joubert (Tirol cam- 
paign, 1797), Brune (1797-8, to whom he be- 
came Chief of Staff), Joubert (1799, as general 
of division and Chief of Staff), and Mass^na (1800, 
second in command). In the 1805-6 campaigns 
he gained a great reputation, and married a niece 
of Joseph Bonaparte’s wife. In Spain he extir- 
pated the armies of Blake and O’Donnell, and 
(1812) was raised to the peerage. Louis XVIII 
made him a peer of France at the Restoration, 
but by his adherence to Napoleon during the 
Hundred Days, when he commanded one of 
the armies of the cast, he lost honour and titles. 

Sucker, or Sucking-fish, a name applied 
popularly to the Remora (q.v.), to the lump- 
sucker (q.v.), and also to the fishes belonging to 
the teleostean genus Lip&ris, which is nearly allied 
to the lump-suckers. The best-known forms are 
Montague’s sucker {Lipdris montagui) and the 
common sucker or sea-snail (L. vulgaris), which 
adhere to stones and other fixed objects by 
means of their united ventral fins. They are 
small fishes, 3 or 4 inches long. 

Suckling, Sir John, English poet, courtier, and 
dramatist, was born in 1609, and died in 1642. 
His father wiis a Privy Councillor and Secretary 
of State. He was educated at Trinity College, 
Cambridge, where he did not graduate. At the 
age of eighteen he inherited rich estates in Suffolk, 
Lincolnsiiire, and Middlesex. He travelled in 
France and Italy, and was knighted in 16J10, on 
his return. He became a leading member of the 
gay court circle. In 1631 he joined the Marquess 
of Hamilton’s force which served under Gus- 
tavus Adolphus. On the outbreak of the Scottish 
campaign of 1639 he raised and elaborately 
equipped a troop of horse for the king. Sub- 
sequently he was implicated in w'hat was known 
as the ‘ first army plot and fled to France, 
where he is believed to have committed suicide 
at the age of thirty-three. 

The writing of verses and plays was merely 
Suckling’s relaxation; soldiering was his avoca- 
tion; his vocation was playing cribbage (which 
he invented) and bowls. His three plays, Aglaura, 
The Goblins, and Brennoralf, are chiefly memor- 
able for their elaborate mounting, which re- 
sembled that of masques, and for their lyrics. 
Suckling is less remarkable for his own plays 
than for being an ardent admirer of Shakespeare. 
In the best extant portrait of him he is repre- 
sented as holding a copy of the First Folio. In 
his songs and lighter pieces, for which he is 
chiefly famous, he definitely broke away from 
the Jonsonian tradition. In the best of his 
pieces, A Ballad upon a Wedding, instead of 
following wearily in the wake of Catullus, he 
adopted a new style of his own. His best -known 
lyrics are “ Out upon it! I have loved ” and 


“Why so pale and wan, fond lover?”. Among 
his other works there is, oddly enough, a tract 
against Socinianism entitled An Account of 
Religion by Reason, Suckling’s lyrics are dis- 
tinguished for their gaiety, ease, and spontaneity, 
but do not display imagination of a high order. 

Sucrate, a compound of a sugar, e.g. grape- 
sugar or cane-sugar, with such oxides as those 
of calcium, barium, and strontium. Examples 
are: CjaHa^Oii + CaO + 2H80; 

-f 2CaO. 

Sucre. See Chuguisaca, 

Sucre (so'kra), Antonio Josd de, Venezuelan 
soldier, born 1798, died 1830. In 1811 he took 
part (under Bolivar) in the rising against Spain, 
won the battles of (1812) Pinchincha (which 
freed Ecuador) and (1824) Ayacucho. Ayacucho 
liberated Upper Peru, which became the Republic 
of Bolivia, with Sucre as life President (1826). 
He was driven out by an insurrection (1828), 
but reinstated himself at the head of a Colombian 
army (battle of Giron, Feb., 1829), and was 
later assassinated. 

Sucto'ria (‘ sucking animals ’), also called Dis- 
cophora and Hirudinea, an order of Annelida or 
segmented worms, represented by the leeches 
(q.v.) and their allies. 

Sudan, The, a geographical region of Northern 
Africa, extending between the Atlantic and the 
Nile Valley, and forming an area of transition 
between the humid forests of Equatoria and the 
arid wastes of the Sahara, Politically it is par- 
titioned between France and Britain, the colonies 
of the former nation comprisirg: Senegal, Guinea, 
Ivory Coast, Dahomey, Mauritania, Upper Volta, 
and French Sudan. British possessions are: 
Sierra Leone, Gambia, Gold Coast, and Nigeria. 
Lil)eria is independent, and there is a Portuguese 
colony of Guinea. The term Sudan, however, is 
applied officially to the Anglo-Egyptian Sudan. 
Togoland (q.v.) was partitioned between Great 
Britain and France after the European War. 

Sudan, The, or Anglo-Egyptian Sudan 
(Ar. Blad-es- Sudan, land of the blacks), a 
country of North-Eastern Africa, extending be- 
tween Egypt (south of 22° N. lat.) and Uganda, 
and between the Red Sea and Wadai (Central 
Africa). Area, 1 ,014,000 sq. miles. The popula- 
tion, half of which is negroid and is found in 
the equatorial region, is roughly 3,000,000. 

Physiography . — The Sudan is low and flat in 
the centre and north, mountainous in the east, 
hilly towards the west, and elevated in the 
south-west, between the Nile and Congo basins. 
W^est of the Nile are the Libyan and Bayuda 
Deserts; east of the Nile is the Nubian Desert. 
Oases and wells include: Selima, Lagia (A1- 
Agia), and Al-Hafra. The Nile, however, is 
the greatest physical feature, with its tribu- 
taries (right bank) Sobat, Blue Nile, Atbara; 
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and (left bank) the Bahr al-Ghazal, with its 
affluents the Bahr al-Arab, Jur, Bahr Tonj, 
and Lol. The Sudan occupies the middle 
region of the Nile basin. Climate . — ^Lying within 


the tropical zone, the whole region is cli- 
matically hot, but with variations according to 
locality, in view of the size of the country. 
The south and easterly parts (towards the 
Abyssinian plateau) are regions of great rain- 
fall; in the north there is comparatively little 
rain, and where there is none the country is 
desert. The north is hot in summer, dry and 
cool in winter, and generally healthy; the east 
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is cooler, but decidedly unhealthy in the river 
valleys; the south is hot, humid, and unhealthy. 
The negro people are found among the swamps, 
tropical forests, and savannahs of the south, 
and in the central and 
northern areas and the culti- 
vable lands are the Arabs. 

Communicatims. — There 
are two trunk lines of rail- 
way: ( 1 ) the Haifa- Khartum 
and (2) the Red Sea. The 
first is connected by boat 
with Shell&l (Asw&n), the 
terminus of the railway from 
Alexandria (Egypt) via Cairo, 
and from Haifa it leaves the 
Nile, strikes across the desert 
to Abfi-Hamed, whence it 
follows the right bank of the 
Nile to Khartum; length, 
575 miles. The Khartum 
extension runs beside the 
Blue Nile and across the 
Gezira to Sennar, whence it 
strikes west across the White 
Nile to Al-Obe’id; length, 
350 miles. Atbara is the 
junction for (2), running to 
Port Sudan (q.v.) and Suakin 
(497 miles); and from Abfi- 
Hamed a line runs to Karima 
(138 miles). Steamer traffic 
is maintained on the White 
Nile as far south as Lado and 
Gondokoro ( Uganda ) ; but 
in the Upper Nile and the 
Bahr-al-Ghazal sudd-cutters 
and dredgers are necessary 
to cope with the sudd^ or 
masses of water-weeds that 
choke the watercourses. Of 
the six cataracts of the Nile, 
five of them impede river 
traffic in the great meander 
between Khartum and Haifa. 

Production . — Sudan leads 
the world in the production 
of gum-arabic (mainly from 
Koidofan) and ivory. Agri- 
culture is confined, north of 
Khartum, to the Nile Valley, 
and is assisted by irrigation. Cotton (Egyptian) 
has been introduced in the Tokar district (Red 
Sea Province) and in the Nile Valley, and the 
grant of an Imperial subsidy to this industry in 
1922 provoked much criticism in Great Britain. 
Durra and dukhn (both millets) are the chief 
crops; sesame, dates, senna leaves and pods, 
hides, skins, and gold are other products. 
Towns . — Khartum is the capital, but Omdur- 
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man (the Khalifa's capital) is larger. Khartum 
North, Haifa, Merowe, Al-Damer, Atbara, Port 
Sudan, Suakin, Kassala, Al-Dueim, Kosti, Al- 
Obeld, Wad Medant, Nahud, and Al-Fasher (the 
former capital of DarfUr, which was annexed in 
1916; see Senussi) are the chief places. 

Social Conditions: BcKgion.— All the Arab 
tribes profess Islam; the negro tribes are mainly 
pagan, although some have been converted to 
Mahommedanism. Education, — There is a cen- 
tral education authority which controls kutidbs or 
elementary vernacular schools (about eighty in 
number) for boys between seven and ten years 
of age. At Khartum, Omdurrnan, Al-Obeid, and 
elsewhere there are primary schools in which 
English is taught side by side with Arabic and 
mathematics. Gordon College, Khartum, can 
be entered direct from the primary schools, and 
here technical subjects are taught and the pros- 
pective qadis (native magistrates) and teachers 
are instructed. An agricultural research depart- 
ment, geological survey, and the Wellcome 
Tropical Research Laboratory are maintained. 

Government — There are fifteen provinces (mu- 
dirias) each under a Governor (mudir), who is 
a British officer of the Egyptian army. Provinces 
are subdivided into districts, and over one or 
more a British Inspector is appointed, who is 
assisted by Egyptians and Sudanese. Laws, 
&c., are promulgated by the Governor-General 
in Council. The Anglo-Egyptian Sudan is ad- 
ministered under a condominium in virtue of an 
Anglo-Eg>^ptian Convention, completed at Cairo 
on 19th Jan., 1899. British and Egyptian flags 
are flown side by side, and no customs duties 
are levied on Egyptian commerce. Slavery is 
absolutely prohibited, and the import of liquor 
and weapons is under strict control. The exact 
status of the Sudan was made a subject for 
future consideration on the recognition by Britain 
of Egyptian national aspirations and the eleva- 
tion of King Fuad to the Egyptian throne. See 
for r^sum^ of history. 

Bibliography: Slatin Pasha, Fire and Sword 
in the Sudan; W. S. Churchill, The River War; 
P. F. Martin, The Sudan in Evolution; hand- 
books published by H.M. Government relating 
to the Sudan generally, postal services, forestry, 
travel and sport, and traffic, &c. 

Sudbury, a municipal borough and market 
town of Suffolk, England, on the Stour. It was 
known to the Saxons as Sudberi (Suthberie), was 
one of the first towns selected by Edward III for 
the settlement of Flemings and the establish- 
ment of woollen manufactures, and was made a 
borough by Queen Elizabeth. The grammar- 
school was founded in 1491. Manufactures 
include flour, coco - nut matting, and malt. 
Pop. 7050. 

Sudbury, a county town of Ontario, Canada; 
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served by the Canadian Pacific, National (two 
lines), and Algoma East Railways. It is the 
centre of the nickel region (sulphides), from 
which 80 per cent of the world’s supply is 
derived. There are large smelters, creamery, 
foundry, machine-shops, &c. A Government 
school of mines is carried on in connection with 
the local technical school. Pop. 8800. 

Sudermann, Hermann, German novelist and 
dramatist, born 1857. He won European fame 
in 1888 with his first play. Die Ehre, and his novel 
Frau Sorge (English translation. Dame Care). 
Among his other works are: the novels Der 
Katzensteg (English translation, Regina) and 
Das hohe Lied, and the dramas Ileimat (English 
translation, Magda), Es lebe das Leben (The 
Joy of Living), and Der GtUe Ruf, 

Sudetengebirge (so-dfi'tn-ge-bir-gC), or Su- 
detic Mountains, a mountain range of Central 
Europe, extending east from the Elbe valley to 
the Oder and continued by the Carpathians. 
Schneekoppe in Riesengebirge (q.v.) is highest 
(5260 ft.). 

Sudoriflcs are measures used in medicine to 
produce profuse sweating. The glands of the 
skin are of two kinds — ^the sweat-glands, and 
glands which, from the greasy nature of their 
secretion, are termed sebaceous. These lubricate 
the hairs covering the body, while the sweat- 
glands perform a dual function in the excretion 
of waste product and, since evaporation from 
any surface involves a lowering of its tempera- 
ture, the regulation of body heat. Normally 
about a quart (1000 c. c.) sweat is poured 
out daily, containing from 4 to 5 per cent of 
the total nitrogen excreted from the body; but 
this amount may be very considerably increased 
if the action of the kidneys is interfered with, 
A nervous mechanism, capable of direct and 
reflex stimulation, controls sweat secretion, and 
certain drugs stimulate the glands themselves. 
In disease a knowledge of these facts is made 
use of to reduce fever, or to expedite the excre- 
tion of toxic bodies from the blood, w’hether 
they are normal physiological products w'hich 
the kidneys fail to eliminate, or poisons gener- 
ated by micro-organisms. Antimony and ipe- 
cacuanha stimulate sweating indirectly through 
the stomach. Hot, spiced drinks have the same 
effect, by acting upon the nerve-endings of the 
mouth and throat, as well as upon those of the 
stomach. Ammonium salts, camphor, strychnine, 
pilocarpine, physostigmine, and nicotine stimulate 
the central nervous mechanism. All these drugs 
and some others are used as sudoriflcs, while 
not the least valuable method of securing sw'eat- 
ing is the application of heat, moist or dry, which, 
by dilating the vessels, facilitates diaphoresis. 

Sue (sii), Marie- Joseph-Eugfene, French novel- 
ist, born at Paris in 1804, died in 1857. He 
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became a suigeon in the 

Spain in 1828. In 1825 be joined the naval ^ 
vice, and was present at the battle 
in 1827. On his father’s death m 1829 he in- 
herited an immense fortune, and, having a^n- 
doned his profession, he devoted himself to 
literary composition. His first work was a sea 
novel entitled Kemock k Pirate, which wm 
quickly followed by Flick et Flock, Atar-GiM, 
La Salamandre, and La Ftgie de Koatven. He 
now entered the departments both ol bistOTlcal 
hction and the novel of real life. Of the former 
description were Latreaumont^ Jean Cavalier^ and 
Le Commandeur; of the latter were Arthur, 
VHdtel Lambert, and Maihilde, But his most 
famous works are Les Mysttres de Paris and 
Le Juif Errant* His later novels are L^ Enfant 
TrouvS, Les Sept Pdchds Capitaux, and Les 
Mystdres du Peuple, In 1850 he was elected to 
the Constituent Assembly, and sat as an advanced 
radical. After the coup d*dtat by Napoleon III 
in 1851 he left Paris and retired to Annecy. 

Sueca (su-3.'k&), a town of Valencia, Southern 
Spain, on the Jucar. It is an agricultural centre. 
Pop. 17,000. 

Suet, the fatty tissue situated about the loins 
and kidneys of certain domestic animals, espe- 
cially the ox and sheep, and which is harder and 
less fusible than the fat from other parts of the 
same animals. Beef-suet is much used for culinary 
purposes, and purified mutton-suet forms an 
ingredient in ointments, cerates, and plasters. 

Sueto'nius (Gains Suetonius Tranquillus), 
Roman historian or aneedotist, lived during the 
end of the first and the first half of the second 
century a.d. Very little is known about his life. 
He was a friend of Pliny the Younger, and began 
life as an advocate. He became magister episto- 
larum or private secretary to the Emperor 
Hadrian; this position probably gave him access 
to many official and private documents. He was 
deprived of his office for behaving contrary to 
court etiquette, and devoted himself to literature. 
He was a voluminous writer; his works, which 
were almost encyclopedic in their range, dealt 
with such subjects as Greek games, Homan 
shows, shorthand, costume, words of ill-omen, 
and pedigrees. All these works are lost; short 
lives of Terence, Horace, Lucan, and Pliny the 
Elder are preserved, as are fragments of his 
books On Famous Schoolmasters and On Famous 
Professors* His reputation, however, rests upon 
his Lives of the Twelve Caesars, or lives of the 
twelve emperors from Julius Caesar to Domitian. 

If it be true that the style is the man, it might 
be argued that Suetonius never existed. He has 
no style; he sets down his extremely interesting 
material just as it occurs to him. His prose is 
a pleasant contrast to the florid prose of Seneca, 
but it is not the work of a literary artist. He 


has, however, many good qualities. He docs 
not point a moral any more than he adorns his 
tale; he lets the facts tell their own story. Ho 
is accurate; his work shows considerable research 
and complete honesty. He compresses a great 
deal of information into a veiy small compass. 
But he ranks as a chronicler rather than as an 
historian; the great value of his work is due to 
the number of personal anecdotes about the 
emperors which he has preserved.-~Cf. J. C. 
Rolfe, Suetonius (text and translation, Loeb 
Classical Library). 

Sue'vi, the general name of a number of 
united tribes who, before the Christian era, in- 
habited parts of Germany. The confederation 
included the Marcomanni and the Semnones, 
the former inhabiting what is now Bohemia, 
and the latter the present Lusatia and Branden- 
burg. The Suevi of Caesar lived between the 
Rhine and the Weser. In the great migration 
of the northern nations the Suevi joined the 
Alans, entered Gaul, and in 409 Spain. After 
the Vandals had gone to Africa the Suevi spread 
as far as Portugal. They were overcome and 
absorbed by the Visigoths in 586, but the name 
still lives in Suabia (q.v,). 

Su'ez, a town of Egypt, on the Gulf of Suez, 
the Red Sea terminus of the Suez Canal. Previous 
to the construction of the Suez Canal, and the 
freshwater Ismailia Canal from the Nile, it was 
a miserable place. Pop. 30,996. 

Suez Canal, the great ship-canal without 
locks connecting the Mediterranean with the 
Red Sea; running from Port Said on the former 
to Suez on the latter, a distance of nearly 100 
miles. According to Herodotus, a large canal 
from the Red Sea to the Nile was constructed 
about 600 B.c. This canal, which seems never 
to have been of much use, was finally blocked 
up about A.D. 767, Napoleon I had conceived 
the idea of making a ship-canal across the Isth- 
mus of Suez, In 1854 the French engineer M. 
Ferdinand de Lesseps obtained a concession for 
that purpose, and in 1858 was able to form a 
company. Operations were begun on the 25th 
April, 1859, and on the 17th Nov., 1869, the 
canal was opened. There were 75 miles of actual 
excavation, the remaining 25 miles being through 
shallow lakes (Menzaleh, Timsah, Bitter Lakes), 
which usually required deepening. For about 
four-fifths of its length it was originally 327 feet 
wide at the surface of the water, 72 feet at the 
bottom, and 26 feet deep; for the remainder 
only 196 feet wide at the top, the other dimen- 
sions being the same; but the increase of traffic 
necessitated widening and deepening. A canal 
(Ismailia Canal) was also constructed for bring- 
ing fresh water from the Nile at a point near 
Cairo. This canal reaches the salt-water canal 
at Ismailia, and then runs almost parallel to the 
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ffTi fpocanal to Suez. It is used for navigation as county is very sandy. The sea Vias made great 

vrell M for domesOc purposes and irrigation. In encroachments OB the Suffolk COSStS, BDd bag 
Nov.. 1876, the British Government bought from partially destroyed some once considerable towns 
the Viceroy of Egypt his mterest m the canal, as Dunwich and Aldebuigh. Agriculture is nro’ 
consisting of 176,602 shares, for the sum of gressive. The seaports export corn and malt' 
£4.000,000. The shipping passing through the and herring, mackerel, and oyster fisheries are 
canal has steadily increased, and in 1920 amounted carried on. Ipswich is the county town, the next in 
to 16,892,244 tons, carrying 500,000 passengers, importancebcingLowestoft. Pop. (1921), 899 988 . 
while the receipts were £10,698,427. Of the —-42f. W. Page (editor), Victoria Histories of the 
tonnage passing through in 1920, 10,462,055 Counties of England: Suffolk. 
belonged to Britain. Navigation at night by aid Suffrage, the right to vote for any purpose, 
of electric light began in 1887. The distance but more esjwcially the right of a person to vote 

in the election of his political representative. 
Many writers advocate the universal extension 
of this right, but in Britain and most European 
countries it is limited by a household or other 
qualification. It is generally held by leading 
politicians that the extension of the suffrage 
should proceed gradually with the advance of 
education. The Representation of the People 
Act (q.v.), 1918, conceded a very wide measure 
of adult suffrage in Britain, the qualifications 
being modified and the franchise extended to 
women. 

Sufism, or Soofeeism, the pantheistic mysti- 
cism and asceticism of Islam, which reached its 
nighest stage of development in the fourth cen- 
tury A.H. (i.e. after Hijra: the eleventh century 
of the Christian era). After the initial period of 
Muslim conquest, with its attendant evils of 
accumulated wealth and luxurious taste, a move- 
ment back to a purer religious code became 
manifest, and secured many adherents, who were 
conspicuous by their excessivr abstinence and 
fanatical devotion no less than by their excep- 
tional efficiency as preachers and reformers. The 
actual date of introduction of a pantheistic 
dogma is unknown, but constant meditation on 
the text of the Koran, combined with features of 
asceticism, and the revivalist spirit, has resulted 
in the evolution of a theology which has little 
in common with the message of that W'ork. 
Modern Sufic orders are exclusive, and a novitiate 
between London and Bombay by the old route is necessary; there is a definite ritual, and ora- 
round the Cape is about 11,202 miles; by the tories, meeting-houses, and hostels bind together 
canal route, 0332 miles. See European War the members with religious ties in such a manner 
(Palestine Campaign), as to render the corporate orders of considerable 

Suffolk (suCok; literally south-folk), a mari- use as political organizations. Sufism has inspired 
time county of England, bounded by the North nearly all the best poetry of Persia, especially 
Sea, Essex, Norfolk, and Cambridgeshire. It the writings of Hafiz and Sadi, See Senussi, 
has a coast-line of about 62 miles, and an area Sugar, a name given to a number of sweet- 
of 1482 sq, miles. Among rivers are: the Lark, tasting substances of similar constitution which 
a tributary of the Great Ouse; the Stour, w^hich occur principally in the vegetable kingdom, 
passes Sudbury and flows into the sea at Har- Chemically they consist of polyhydric aldehydic 
wich; the Gipping, which runs from Stow- or ketonic alcohols, which constitute a large 
market to Ipswich, and thence, under the name section of the class of compounds known as 
of the Orwell, to Harwich, where it unites with carbohydrates, so termed from the fact that they 
the Stour; the Deben, the Aide, and the Blythe, contain hydrogen and oxygen in the proportion 
Suffolk is for the most part flat, and the soil to form water. Sugars may be divided into two 
on the north-western and eastern l)orders of the classes, namely, the monosaccharoses having the 
VoL. X. 279 
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formula C,Hi,0„ and the diaaecharom with the 
formula Glueote (dextrose or grape- 

sugar ),/ructose (Itevulose or fruit-sugar), mmnoae, 
and galactose are monosaccharoses, whilst sucrose 
(cane-sugar), maltose (malt-sugar), and lactose 
(milk-sugar) are disac<^aroses. The former are 
not decomposed by dilute acids, but the latter 
are readily hydrolyzed to a mixture of equal 
parts of two different monosaccharoses, or to 
one only. Thus from sucrose a mixture of glucose 
and fructose is obtained; from lactose, glucose 
and galactose; and from maltose, glucose alone. 
All sugars are optically active, i.e. a solution of 
a sugar rotates the plane of polarized light either 
in a right-handed (dextro-rotatory) or left- 
handed (Isevo-rotatory) manner (see Polarization 
of Light; Saccharimeter). According to theoretical 
considerations, there should be eight different 
aldehydic monosaccharoses, each existing in two 
optically active forms; these sixteen forms are 
now all known, the majority having been pre- 
pared synthetically. It is mainly due to the work 
of the late Emil Fischer that the chemical struc- 
ture and configuration of the sugars has been 
elucidated. The term sugar is commonly used 
to specify a particular member of the class, 
namely, cane-sugar, which is the most important 
one from the commercial and domestic point of 
view. This sugar occurs in sugar-cane, sugar- 
beet, and also in the maple, sorghum, and other 
plants, but the first two form the principal 
sources of supply. Originally introduced from 
India in the time of Alexander the Great, the 
sugar-cane gradually spread through Southern 
Europe; it was planted in the West Indies in 
the fifteenth century, soon after the discovery 
of America, and is now grown in most tropical 
and subtropical countries. The ripe plant, which 
contains from 15 to 20 per cent of sugar, is 
crushed between rollers to remove the juice, 
the crushed cane being further extracted with 
hot water. The juice is then treated with sulphur 
dioxide gas to prevent fermentation, and boiled 
down to a thin syrup. Milk of lime is added to 
neutralize vegetable acids and precipitate albu- 
minous products, and, after skimming, the con- 
centration is continued in steam-heated vacuum 
pans until crystallization begins. The crude 
sugar thus obtained is separated from the syrup 
(molasses), which may contain uncrystallizable 
products, by draining or centrifiiging. It is then 
packed for sale as ordinary brown sugar, or 
refined to produce white sugar. 

Beet-sugar is obtained from the sugar-beet, 
a cultivated variety of the sea-beet (Bela mari- 
tima) which grows wild on muddy sea-shores. 
The sugar manufactured in France, Belgium, 
Germany, and other European countries is 
obtained almost exclusively from the sugar-beet, 
which is grown as a field crop, and contains 


about 15 per cent of sugar. In 1747 sugar was 
first extracted from the beet by Marggraf, the 
first factory for this purpose being built near 
Breslau in 1799. In 1912 the first modern fectory 
in England was opened at Cantley, in Norfolk; 
and in 1921 a factory was established at Kelham, 
Notts, the British Government subscribing 
£250,000 of the capital. In 1928 the Cantley 
and Kelham factories contracted for 15,000 
acres of beet. The average yield per acre is 
about 10 tons, but in individual cases this may 
be much exceeded; in 1922, for instance, the 
yield which won the Mason cup for beet-growing 
amounted to 18 tons 6 cwt. per acre, with an 
average sugar content of 15*4 per cent. The 
world’s production of beet-sugar is now about 
half that of cane-sugar. 

The process of manufacture of sugar from the 
beet differs considerably from the process used 
for cane-sugar. The roots are trimmed, cleansed 
by washing, and cut up into very thin slices by 
special machines. The sugar is then extracted 
by a process based on the phenomenon of osmosis 
or membrane diffusion. The beet consists of a 
structure of cells, each of which contains sugar 
juice surrounded by a membrane. On soaking 
in water, the sugar and other substances capable 
of crystallization (crystalloids) pass through the 
membrane into the water, whilst non-crystal- 
lizable substances (colloids), such as albumin, 
gum, and pectins, are scarcely able to penetrate 
the membrane. This process will continue until 
the concentration of sugar in the water is equal 
to that remaining in the cells. If this solution 
is replaced by pure water, a further quantity of 
sugar will pass out of the cells. In practice the 
sliced beet is placed in a series of from ten to 
sixteen closed vessels connected up in a circle 
to form what is known as a diffusion battery. 
Pure water, heated to 00° or 70° C., is passed 
through the vessels so that it first comes in 
contact with cuttings which Imve been nearly 
exhausted, the sugar solution as it gets stronger 
meeting fresher and fresher cuttings. As the 
contents of each vessel are exhausted, it is cut 
off from the battery, filled with fresh cuttings, 
and placed last in the series. The diffusion pro- 
cess is sometimes carried out by forcing the cut 
beet slowly through a long cylinder in the oppo- 
site direction to a stream of hot water, thus 
dispensing with the need for a series of separate 
vessels. The exhausted cuttings, which should 
not contain more than 0*4 per cent of sugar, are 
pressed and used as fodder. The crude juice, in 
addition to sugar, contains salts, colouring- 
matters, gelatinous and other impurities, which 
prevent crystallization. These are removed by 
heating with lime (separation), the excess of 
lime being precipitated as chalk by passing in 
carbonic acid gas (saturation). The impurities 
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are thereby either transformed into insoluble 
lime salts or carried down by the precipitate 
of chalk which is formed. The juice is then 
separated from the mud by filtration, and the 
sugar obtained by evaporation, &c,, as in the 
case of cane-sugar. 

The crude sugar, from whichever source it is 
obtained, is usually purified (refined) in special 
works. There are two methods in use. The first 
consists in covering the material with a solution 
of pure sugar, which gradually dissolves the 
syrup clinging to the crystals; these are then 
separated in centrifugal machines and allowed 
to dry. In the second method, the crude sugar 
is dissoh^ed in hot water, filtered to remove sus- 
pended matter, and then run into steam-heated 
iron cylinders packed with bone charcoal, where 
it is allowed to remain until decolorized. The 
purified solution is then evaporated in steam- 
heated vacuum pans at a temperature of 82° C., 
more being added to the pan as the process 
continues. When crystals have been formed in 
sufficient amount, the pasty mixture or masse 
cuiie is run off into centrifugals; the sugar 
remaining is washed in the machine with a 
spray of water, and finally dried and packed. 
The slightly yellow tint of the sugar may be 
concealed by adding a very small quantity of 
a blue colouring-matter, such as ultramarine. 
The syrups are ev^aporated further to yield a 
lower grade of sugar, the final residue in the 
case of cane-sugar being converted into golden 
syrup. 

The syrups obtained in the manufacture of 
beet-sugar have a dark-brown colour and viscous 
consisterujy, and possess an unpleasant taste and 
smell. They contain about 50 per cent of sugar, 
which will not crystallize out owing to the large 
quantity of foreign matter present. By treating 
these syruf)vS with a hot saturated solution of 
strontium hydroxide and cooling, the greater 
proportion of the sugar separates in the form 
of strontium sucrate. This is collected, sus- 
pended in water, and treated with carbonic 
acid gas to [)recipitate the strontium in the 
form of its carbonate. The filtered solution is 
then worked up in the usual manner. The 
syrups which remain after the crystallizable 
sugar has been separated by the above process 
are generally fermented to produce alcohol, or 
worked up for the salts they contain. Loaf- or 
cube-sugar is made by pressing the washed 
masse cuite into moulds and cutting the tliin 
slabs into pieces of the required size, which are 
then dried. 

Cane- or beet-sugar (sucrose), when pure, 
crystallizes in colourless four-sided prisms. It 
is very soluble in water, dissolving in one-third 
of its weight at ordinary temperatures, but is 
practically insoluble in alcohol and other sol- 


vents. On allowing a hot solution of sugar to 
cool gradually, large crystals may be obtained. 
Sugar-candy is prepared in this manner by 
stretching threads across the vat and allowing 
the crystals to grow on them. A solution of 
sucrose rotates the plane of polarized light to 
the right, a property that is largely made use 
of in saccharimetry^ i.e. the estimation of the 
amount of sugar present in a sample. Sucrose 
does not reduce Fehling’s solution, or ferment, 
until it has been hydrolyzed by acids or enzymes 
into a mixture of glucose and fructose. This 
decomposition is termed inversion , and the sugars 
obtained invert-sugar, owing to the fact that 
when the change has been completed the pro- 
duct is then lajvo-rotatory. Sucrose melts at 
160° C., solidifying on cooling to a pale-yellow 
glassy mass known as barley-sugar; at a higher 
temperature (205° C.) it loses water, and is 
converted into a brown substance termed 
caramel, which is used for colouring soups, 
gravies, beer, &c. Sugar is charred by con- 
centrated sulphuric acid, with the formation 
of a black carbonaceous mass. 

Sugar is valuable as a sweetening agent and 
forms an important article of food, being readily 
assimilated. It is rarely adulterated; in fact, 
loaf-sugar is almost chemically pure sucrose. 

Statistics , — 


World Production — Peet and Cane 
In millions of cwt. 


1 , 

1 1919-20 1 

1 920-1. 

1 192 2 

1922-3* 

304 

332 

i 320 

366 


In Great Britain there is a heavy tariff upon 
imported sugar, which has yielded as follows: 


Customs Rrcriprs— Sugar 


1919 

£27,007,918 

1920 

40,887,584 

1921 

29 , 3 ^> 9.^28 

1922 

35,947,068 j 


Only five-sixths of the full rate is levied upon 
Imperial produce, but of a total of 27,427,000 
cwt. of sugar imported into Great Britain during 
1920, only 5,948,000 cwt. were Imperial produce. 
Imperial dominions producing cane-sugar in- 
clude India (for home consumption), Mauritius, 
Uganda, Natal, Australasia, and the West Indies; 
beet -sugar is raised in Canada (34,600 tons in 
1920-1). East Africa generally is regarded as 
a suitable region for an Empire sugar-producing 
colony. In Australia, cane-sugar raising is con- 
fined to Queensland and New South Wales, but 
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Queensland leads on account of its immunity 
from frost. 


Australian Sugar — Production 



Queensland. 

N.S.W. 

Victoria. 

1917- 8 

1918- 9 

1919- 20 

1920- 1 

Tons. 

307,514 

189,978 
162,136 1 

167,401 

Tons. 

19.875 

12,278 

10,837 

15.124 

Tons. 

1,650 

1.263 


The sugar of Victoria is beet-sugar. During 
1919-20, 109,980 tons of cane-sugar, valued at 
£4,275,447, were imported into Australia, and 
112,084 tons, valued at £6,389,408, were imported 
in 1920-1. The principal industry of Mauritius 
is sugar, and its chief exports, sugar, molasses, 
and rum. Over 88 per cent of the exports repre- 
sent sugar. In 1920-1 the weight produced was 
259,872 tons. Uganda is capable of great de- 
velopment, most of the sugar there being pro- 
duced as j agree or crude sugar for native con- 
sumption, although some 520 cwt. were exported 
in 1916-7. The following is a comparative table 
of Imperial sugar production. 


Colony. 

I 91 3-4 

1920-1 

British India . . . . 

Tons. 

2 . 291.500 

249,800 

Tons, 

2 , 349.000 

Mauritius . . . . 

259,872 

West Indies . . . . 

120,101 

149,133 

96,168 

British Guiana 

101,72s 

Fiji 

100,000 

73.000 

Natal 

87.715 

140,000 

Egypt* 

69.370 

79,706 

Total . . . . 

3,020,211 

3,146.879 


* Now a more or less independent kingdom. 


The following table shows the import of sugar 
into Great Britain during 1921, and its value. 


Sugar-cane (Sacchdrum offidn&rum), a plant 
of the nat. ord. Gramine® or grasses, from which 



Head of Sugar-cane Plant 

0, A single flower. 6, Part of the bunch of flowers . 


a great part of the sugar of commerce is ob- 
tained. It is nowhere found in a wild state, but 



Tons. 

Value. 

From 

Refined 

Raw 

468,162 

814.839 

£14,916,323 

20 , 422,493 

U.S.A., Canada, and Java mainly. 

Cuba, Mauritius, Java, West Indies, and Peru. 


A comparison of the above table with that of 
Imperial production, bearing in mind the fact 
that no sugar is exported from British India, 
reveals the fact that Imperial production falls 
far short of even the United Kingdom demand. 
In the West Indies, and in Louisiana, Texas, 
Hawaii, Porto Rico, the Philippines, San Do- 
mingo, Haiti, the Virgin Islands, Cuba, and the 
beet-growing parts of the United States, the 
sugar supply is protected, and is controlled by 
a great sugar trust. 


is probably a native of tropical Asia. It grows 
to the height of 7 or 8 feet or more, and has 
broad ribbed leaves, and smooth shining stems. 
It is now cultivated in all the warm parts of the 
globe, such as the West Indies, Brazil, Java, &c., 
but varies in rapidity of growth according to the 
situation, the season, or the weather. The sugar- 
cane flowers only after the lapse of an entire year, 
and a plantation lasts from six to ten years. The 
juice of the cane is so palatable and nutritive 
that during the sugar harvest every creature 
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which partakes freely of it appeals to derive 
health and vigour from its use. For the process 
of making sugar, as well as for other information 
regarding this product, see the preceding article. 

Sugar Convention. For many centuries the 
whole of the world’s demand for sugar was met 
from the sugar-cane grown chiefly in tropical 
and, to a very small extent, in sub-tropical 
countries. In the middle of the eighteenth 
century a German chemist succeeded in extract- 
ing sugar from beet-root grown in a temperate 
climate. The new industry was slow in establish- 
ing itself, and a hundred years later the propor- 
tion of beet-sugar was still very small. From 
1850 onwards it increased very rapidly, and 
by the end of the century beet-sugar had 
.assumed a preponderating place in the sugar 
trade of the world. This rapid development 
was greatly fostered by the influence of tariffs. 
With the exception of Britain, which abolished 
the duty in 1874, most countries had long had 
import duties on sugar for revenue purposes, 
and when the new sugar industry assumed 
importance these duties were maintained and 
increased for protective reasons. At the same 
time, internal duties were levied upon the home- 
produced beet-sugar, but these duties were 
refunded to the producer on that part of the 
sugar which was exported. The internal tax 
took the form of a duty levied on the sugar-beet 
delivered to the sugar refiner, on the assumption 
of a given sugar content of the beet, but the 
draw^back of duty was given on the actual 
amount of sugar exported. Improvements in 
the process of refining led in time to a much 
larger proportion of sugar being extracted from 
a given quantity of beet, with the result that 
the operation of the drawback on exported 
sugar constituted in effect a heavy bounty on 
exportation. Great Britain, which was the 
chief sugar-importing country, found her markets 
flooded with cheap bounty- fed sugar, to the great 
detriment of the interests both of her sugar 
refineries and of her West Indian possessions, 
from which she had previously drawn large 
supplies of cane-sugar. The British consumer, 
of course, benefited, as also did the jam- and 
biscuit-making industries. The competition 
between the Continental countries producing 
beet-sugar led to continuous increases in the 
scale of export bounties, until the whole situa- 
tion grew intolerable. An attempt was made 
in 1888, at the instance of the British Govern- 
ment, to conclude an international convention 
to prohibit bounties on the export of sugar, 
but it proved impossible to reach agreement; 
and a similar fate befell a conference called by 
the Belgian Government in 1898. Finally, an 
agreement was reached which was embodied in 
the Brussels Convention of 1903, to which all 


the chief European Powers, with the exception 
of Russia, adhered. The signatory Powers 
agreed to suppress for five years all direct or 
indirect bounties favouring the export of sugar. 
In 1907 Russia became a party to the Convention 
on special terms, which, inter alia^ contained 
the undertaking not to authorize the exporta- 
tion of sugar in excess of 1,000,000 tons in any 
one year. In 1908 the Brussels Convention was 
extended for a further five years, but at the 
end of that period, in 191.3, it was denounced 
by the British Government, owing to criticisms 
directed at some of the provisions, in particular, 
the limitation on Russian export, which it was 
held had caused sugar pric*es to rise. The 
European War brought with it great changes 
in the world’s sugar production. The output 
of beet-sugar fell off very greatly, while the 
production of cane-sugar increased, and regained 
its old position of predominance. Although the 
British Empire produces about one-fifth of the 
world’s sugar supply, nearly the whole of this 
is grown in British India, w^hich (see Sugar) 
consumes the whole of its output. As a result. 
Great Britain is compelled to import fioni 
foreign countries practically the whole of her 
sugar supplies. 

Sugar -mite (Glycyphagus), species of mites 
frequently to be obseived in raw sugar, very 
similar in appearance to the itch-mite. 

Suhl (sol ), a town of Prussia, in the province 
of Saxony. It is a mining centre, and has manu- 
factures of porcelain, leather, chemicals, and 
fire-arms. Pop. 14,500. 

Su^idse, the family of mammals of which the 
hog is the type. This family is characterized 
by having on each foot two large principal toes, 
shod with stout hoofs, and tw^o short, lateral 
toes which hardly touch the earth. The canine 
teeth project from the mouth and curve upwards. 
The muzzle is terminated by a truncated snout, 
fitted for turning up the ground. The family 
includes the wild boar, the wart-hog, and the 
peccary. 

Suidas, Greek lexicographer, of w hom nothing 
is known except that he probably lived about 
the tenth century a.d. The dictionary which 
he compiled is an encyclopedic work; although 
it is unequal and badly planned, it is valuable 
for its literary histoiy’, its explanations of words, 
and its quotations from lost works. The quality 
of each article varies directly with that of its 
source. The dictionary has probably been re- 
handled several times, and one of its editors — 
though not necessarily Suidas — was a Christian. 

Suir, or Sure, a river rising in the Slieve- 
Bloom Mountains, Tipperaiy% Ireland. It forms 
the boundary between Tipperary and the coun- 
ties of Waterford and Kilkenny, and after a 
course of about 80 miles it flows into Waterford 
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harbour. It passes the towns of Cahir, Clonmel, 
and Garrick, and is navigable by barges to 
Clonmel. 

Sukhum, a province of Georgia. Area, about 
2500 sq. miles; pop. 209,700. The capital is 
Sukhum (pop. 62,000), with an open roadstead 
and quay, and one of the ten chief power- 
stations (electric) in Caucasia. 

Sukkur, a district and town of Sind, Bombay 
Presidency, India. The district has an area of 
.5580 sq. miles; pop. 574,000, The town is the 
head-quarters of the district, and is an important 
strategic point on the North-Western Railway to 
Baluchistan, which crosses the Indus to Rohri by 
the Lansdowne Bridge at this point. Covering 
the approaches of the bridge there is a chain of 
forts, and the railway repair-shops are specially 
adapted for rifle defence. A scheme for utilizing 
the waters of the Indus in the irrigation of the 
waste lands of Sind is known as the Sukkur 
Barrage, and was approved by the Indian 
Government in June, 1921. Pop. 35,000. 

Sulaiman Hills, a mountain range of India, 
once the Indo-Afghanistan frontier, now the 
Punjab-Baluchistan boundary. The Kaisargarh 
has two peaks, 11,295 feet and 11,070 feet 
altitude respectively. 

Suleiman Pasha, Turkish soldier, born 1838, 
died 1892. He was an instructor in the Military 
Academy at Stamboul, and came rapidly to the 
front during the Russo-Turkish War, when he 
commanded in Herzegovina. Although he was 
the hero of the defence of the Shipka Pass 
against the Russians (1877), his Army of the 
Danube was defeated near Philippopolis, and he 
was degraded and condemned to imprisonment, 
but was soon pardoned by the Sultan. 

Sulina, a Danubian river-port of Roumania, 
at the mouth of the Sulina branch. It has a 
lifeboat-station, two lighthouses, workshops of 
the European Commission of the Danube, ele- 
vators for the loading and unloading of cereals 
and coal, several big factories, and a quayage 
of about 2 miles for sea-going and river vessels. 
Pop. 9000. 

The Sulina arm of the Danube, which is constantly 
dredged, is the only one of use for navigation. The delta 
is enclosed by the Kilia arm and the St. George arm, and 
the intervening mud-fiats and marshes are traversed by the 
Sulina arm, navigable to Regensburg (Ratisbon) by barges 
of about 650 metric tons capacity. Sulina, the chief town 
on the delta, is only 2 feet above sea-level, and is built on 
piles, but the delta advances from 10 to 15 feet yearly, and 
IS rapidly consolidating. Sulina is a great transhipment 
port for grain, &c. 

Suliots, a mixed people of Albanian and 
Greek origin descended from Arnaout and 
Grecian shepherds, who, to escape the tyranny 
of the Turks in the seventeenth century, settled 
in the pashalik of Yanina (Albania), where they 
formed an independent republic (Suliote League), 
which struggled against Ali Pasha for eighteen 


years, and were dispersed by treachery in 1808, 
when Suli, their mountain fortress, was destroyed. 
They fled to the Ionian Isles, but later (1822) 
arrived in Greece and fought for Greek inde- 
pendence. 

Sulla, Lucius Cornelius, Roman dictator, bom 
in 188 B.C., died in 78. He received a good 
education, but was notorious from his youth 
upwards for his excessive dissipation and de- 
bauchery. He served with distinction under 
Marius in the Jugurthine (107 b.c.) and Ciin- 
brian (104-102) Wars, and in 93 was chosen 
prajtor. For his services in the Social W’ar 
(90-88) he was appointed consul (88 b.c.), 
and the province of Asia, with the conduct of 
the war against Mithridates, fell to his lot. 
Marius was also ambitious of this command, 
and resorted to acts of violence to carry his 
point, by which Sulla was compelled to escape 
from Rome. But Sulla re-entered the city at 
the head of his army, drove Marius to Africa, 
and then sailed for Greece at the beginning of 
87 B.c. He expelled the armies of Mithridates 
from Europe (86), crossed into Asia (84), and 
was everywhere victorious, gaining plenty of 
wealth for himself and his soldiers, and forcing 
Mithridates to conclude a peace. Marius had 
died in 86 B.c., after proscribing Sulla and 
conflscating his property, but the party of 
Marius was still strong. Sulla now hastened to 
Italy, and landed at Brundusium with 40,000 
men (83 b.c.). He was joined by many of his 
friends who had l^een banished from Rome, 
He gained four battles over the Roman forces 
in person, and defeated a Samnite army under 
Telesinus. He entered the city victorious in 82, 
and immediately put to death between 6000 and 
7000 prisoners of war in the circus. Rome and 
all the provinces of Italy were fllled with the 
most revolting scenes of cruelty. After satis- 
fying his vengeance by the murder or proscrip- 
tion of thousands, he caused himself to be 
named dictator for an indefinite period (81 B.c.), 
He now ruled without restraint, repealed and 
made laws, abolished the tribuneship, and 
settled his veterans in various parts of Italy. 
In 79 B.c. he laid down his dictatorship, and, 
retiring to Puteoli, abandoned himself to all 
sorts of debauchery. — ^Bibliography; Plutarch, 
Life of Sulla; Sir C. W. Oman, Seven Roman 
Statesmen, 

Sullivan, Sir Arthur Seymour, British com- 
poser, was born in 1842, and died in 1900. 
His father was bandmaster at the Royal Mili- 
tary College, Sandhurst, from 1845 to 1856, 
when he became a professor at the Military 
School of Music at Kneller Hall, a post which 
he held until his death in 1866. Sullivan was 
a precocious musician, at the age of twelve he 
was admitted one of the children of the Chapel 
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Royal, and he composed an anthem and pub- 
lished a sacred song at the age of thirteen. In 
1856 he won a scholarship at the Royal Academy 
of Music, where he was taught by Sterndale 
Rennet (q.v.) and Goss. He continued his 
studies at Leipzig from 1868 to 1861, and 
wrote his celebrated incidental music for The 
Tempest, which was performed at the Crystal 
Palace in 1862 with instantaneous success. This 
music brought Sullivan into the front rank of 
contemporary composers when he was barely 
twenty. 

His earlier works include: a ballet. Vile 
Enchantie\ a cantata, Kenilworth^ the overture 
to an unfinished opera. The Sapphire Necklace^ 
and the in Memoriam overture. In 1866 he 
began his comic opera career by writing the 
music of Cox and Box. The libretto was an 
adaptation by F. C. Burnand (q.v.) of Maddison 
Morton’s farce. Burnand also wrote the libretto 
for Contrabandista (1867). The ever-famous 
partnership with Sir W. S. Gilbert was inaugu- 
rated by the appearance of Thespis, or the Gods 
Groim Old (1871), but was not firmly established 
until the production of The Sorcerer (1877). 
(A full list of the operas written by Gilbert and 
composed by Sullivan will be found in the 
article Gilbert, Sir W, S.) These operas brought 
Sullivan fame and wealth, and it is they which 
have endeared him to the vast majority of his 
admirers. Sullivan’s non-Gilbertian operas are: 
JIaddon Hall (libretto by Sydney Grundy), The 
Chieftain (F. C, Burnand), The Beauty Stone 
(Pinero and Comyns Carr), The Rose of Persia 
(Basil Hood), and The Emerald Isle (Basil 
Hood), the last-named being left unfinished, 
but completed by Edward German. Sullivan 
also wrote a grand opera, Ivanhoe (Julian Sturgis), 
which ran for six months in 1891, but which 
never became popular. Sullivan’s other works 
include: an overture, Marmion; an oratorio. 
The Prodigal Son; another oratorio, The Light 
of the World; a music drama. The Martyr of 
Antioch; and a setting of Longfellow’s Golden 
Legend, considered by many his greatest work. 
He also wrote much church music of all kinds, 
including the well-known tune of Onward, Chris- 
tian Soldiers; and many songs, of which perhaps 
the most popular was The Lost Chord. Sullivan 
never enjoyed good health, and died somewhat 
suddenly at the age of fifty-eight. 

Sullivan had an unrivalled gift of melody; 
everything that he wrote is good music. In 
his light operas he showed himself as great a 
musical humorist as Gilbert was a dramatic 
hnmorist. His treatment of the wood-wind 
instruments is especially masterly. Yet even 
in his most apparently irresponsible passages 
he displays a reverence for art; his music is 
always scholarly and never pedantic. Some 


critics have found fault with him for squandering 
upon light opera the fertility and technical re- 
source which he might have devoted to serious 
opera like Ivanhoe, It is doubtless to be regretted 
that Shakespeare did not employ his legal talents 
in writing a Commentary on the Laws of England, 
and that Molidre did not utilize his undoubted 
dramatic gifts in writing a good heavy tragedy 
instead of a series of farcical and sometimes 
nonsensical comedies. The Savoy operas have 
given pleasure to thousands; they have satisfied 
Victorians, Edwardians, and Georgians alike; 
and their fame and that of Sullivan will not 
easily pass away. 

Sully, Maximilien de B^thune, Due de, French 
statesman, son of the Baron de Rosny, bom 
1560, died 1641. He was a Protestant (Calvinist), 
and, having attached himself to the court of 
Henry of Navarre (1571), he fought in the civil 
wars, escaped the massacre of St. Bartholomew, 
and assisted Henry generally in combating the 
League. In 1597 he became Surintendant des 
Finances and practically first minister of State. 
He was one of the great statesmen of France, 
concentrating on finance, palliating the burden 
of taxation, while increasing the State income 
from seven to sixteen millions by the abolition 
of tax-farming, and paying off an enormous 
State debt. Manufacturing industries were dis- 
couraged by Sully, who proclaimed tillage and 
grazing to be ‘‘ the two breasts of France ”. 
In 1606 Sully-sur-Loire was erected into a duchy 
for him, and, after the murder (1610) of Henry IV 
(q.v.), he retired to his seat Richelieu created 
him marshal in 1664. Sully’s Mimoires (1688-62), 
which were translated into English (1756 and 
1786), are valuable, but unpleasant and un- 
trustworthy. 

Sulphates, the salts of sulphuric acid. Sul- 
phuric acid is a dibasic acid, and gives rise to 
two distinct series of salts, viz. the normal or 
neutral sulphates, in which the whole of the 
hydrogen of the acid is replaced by metallic 
radicles, e.g. Na2S04 and ZnS04; and acid 
sulphates (or bisulphates), in which only part 
of the hydrogen of the acid has become replaced, 
e.g. KHSO4 and NaHSO*. Most of the sulphates 
are readily soluble in water. Gypsum, or calcium 
sulphate, CaS04, 2H2O, is sparingly soluble, and 
barium and lead sulphates are insoluble. Some 
of the commoner sulphates are: alum, or double 
sulphate of aluminium and potassium; ammo- 
nium sulphate, obtained in gas-works, and used 
as a source from which other ammonium com- 
pounds are prepared; blue-vitriol, or cupric 
sulphate, CUSO4, used in surgery, in 

dyeing, and for preparing green pigments; green 
vitriol, or ferrous sulphate, FeS04, 7H2O, used 
for making ink, and in dyeing and calico-printing 
Epsom salts, MgS04, 7H2O; Glauber’s salt 
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NajS 04 , lOHjO; white vitriol, ZnSO^, THgO, 
used in surgery, also in the preparation of 
drying oils for varnishes, and in the reserve or 
resist pastes of the calico-printer; quinine sul- 
phate, used in medicine; and mercuric sulphate, 
HgSO^. Numerous double sulphates besides alum 
are known. 

Sulphonal, (CH,)2C(S02C2H5)2, a drug used 
as a hypnotic. It is manufactured by con- 
densing acetone (CHa'CO-CHa) and ethyl mer- 
captan (CaHg'SH) in the presence of zinc 
chloride, and oxidizing the resulting mercaptol, 
(CH 2 ) 2 C(SC 2 H 5 ) 2 , by potassium permanganate. 
Sulphonal occurs in the form of colourless, 
odourless, and almost tasteless prismatic crys- 
tals, or as a white crystalline powder. It is 
very stable, and little affected by acids, alkalis, 
or oxidizing agents. Its hypnotic action is due 
to its easy solubility in brain lipoid, and its 
insolubility in water. It is useful in simple 
insomnia unaccompanied by pain, but must 
only be used occasionally. 

Sulphur (symbol, S; atomic weight, 32) is a 
non-metallic element which occurs in the free 
state chiefly in volcanic districts. The most 
important sulphur-bearing regions are in Sicily, 
Italy, Japan, the United States, and Iceland. 
In combination with other elements sulphur is 
widely distributed, occurring in the sulphates, 
gypsum (calcium), heavy spar (barium), Epsom 
salts (magnesium), and also in the sulphides, 
pyrites (iron, copper, arsenic), blende (zinc), 
galena (lead), cinnabar (mercury), and stibnite 
(antimony). These compounds, however, are 
not convenient sources of sulphur. Native sul- 
phur usually occurs in large deposits and veins 
contaminated with stones and other impurities, 
and is obtained from the mixture by melting. 
A large heap, which may contain up to 2000 
tons of sulphur stone, is built up on sloping 
ground and covered with the residue from a 
previous melting and finally with clay, air- 
holes being left at the top of the stack. The 
heap is then ignited and the lower opening of 
the furnace almost closed, so that the com- 
bustion proceeds very slowly through the heap. 
Some of the sulphur is burnt to sulphur dioxide, 
but the greater part is melted by the heat and 
trickles down into moulds placed at the bottom 
of the slope. The melting process takes from 
one to three months, according to the quantity 
of material. By the use of superheated steam, 
the melting can be performed more economically 
and without the production of sulphur dioxide, 
which causes great injury to the surrounding 
vegetation. A large quantity of sulphur is 
recovered from the waste calcium sulphide of 
the Leblanc soda process by Chance’s method. 
The moist material is decomposed with lime- 
kiln gases (carbon dioxide) producing sul- 


phuretted hydrogen. This gas is then burnt 
in a special furnace with a definite quantity 
of air, corresponding to the equation 2 H 2 S -f O* 
== 2 H 2 O -f 2S, the sulphur fumes being con- 
densed in chambers. Crude sulphur is purified 
by slow distillation from retorts into brickwork 
chambers, when the sulphur vapour condenses 
and forms a powdery deposit, the ‘ flowers of 
sulphur ’ of commerce. If the distillation is 
carried out more rapidly, the powder first formed 
melts to a pale-yellow liquid, which is cast into 
wooden moulds, forming ‘ roll sulphur ’. 

Sulphur exists in four allotropic modifications: 
the octahedral or rhombic, the prismatic or 
monoclinic, the plastic, and the amorphous 
variety. Native and roll sulphur consist of the 
octahedral variety, which may be obtained in 
large crystals from its solution in a solvent. 
It melts at 115° C. to a mobile amber-coloured 
liquid. Prismatic sulphur, which is only stable 
above 96° C., is obtained by melting the ordinary 
variety and allowing it to cool slowly. Plastic 
sulphur may be prepared by pouring molten 
sulphur, heated to a temperature of about 
400° C., into water, when a tough rubber-like 
substance is obtained, which in a few^ days 
becomes hard and is transformed into the 
octahedral variety. Amorphous sulphur is pre- 
cipitated when hydrochloric acid is added to 
a solution of sodium thiosulphate. The two 
crystalline forms of sulphur readily dissolve in 
carbon bisulphide, benzene, turpentine, &c., 
whereas the plastic and amor])hous varieties 
are insoluble. On heating, all forms of sulphur 
melt to an amber-coloured liquid; on raising 
the temperature, the liquid turns redder and 
becomes more viscous, until at 230° C. it is 
almost black, and cannot be poured from the 
vessel containing it. On still further raising 
the temperature, it regains its mobility, and 
finally boils at 445° C., with the evolution of 
reddish-brown fumes. On cooling, these changes 
take place in the reverse order. Sulphur readily 
burns in air, forming sulphur dioxide; it com- 
bines directly with many metals, e.g. iron, 
copper, mercury, &c., and with non-metals, 
e.g. iodine, carbon, hydrogen, &c., with the 
formation of the corresponding sulphides. Sul- 
phur is chiefly employed for the production of 
sulphur dioxide, used in the manufacture of 
sulphuric acid (q.v.), sulphites, &c., and also as 
a fumigating and bleaching agent. Sulphur is 
largely used for vulcanizing caoutchouc and 
gutta-percha (see Rubber); it is also a con- 
stituent of gunpowder and pyrotechnic mixtures. 
In medicine it is used externally as a parasiticide, 
and internally as a mild aperient. 

Sulphur Bacteria, a common name for several 
kinds of bacteria which have the remarkable pro- 
perty of making use of sulphuretted hydrogen — 
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a gas highly poisonous to most organisms — as a 
source of energy; they store up granules of sul- 
phur in their cells, afterwards oxidizing these to 
sulphates. Beggij^toa, which consists of slender 
unbranched filaments, is one of the best-known. 

Sulphur Dioxide, or Sulphurous Anhy- 
dride, SO2, a gas formed by the combustion 
of the element sulphur in air or oxygen. It is a 
colourless gas at ordinary temperatures, has a 
suffocating odour, and is readily soluble in cold 
water, forming an acid solution containing the 


Sulphuretted Hydrogen, or Hydrogen Sul- 
phide, H2S, a compound formed when sulphur 
is burnt in hydrogen gas. It is usually prepared 
by decomposing ferrous sulphide (FeS) by means 
of dilute hydrochloric or sulphuric acid. It is a 
colourless, poisonous gas with an unpleasant 
odour resembling that of rotten eggs; it is heavier 
than air, and burns in air with the formation 
of water and sulphur dioxide. It occurs naturally 
in certain mineral springs, such as those at 
Harrogate, and is produced whenever animal or 
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unstable acid sulphurous add, HgSOg. It is easily 
liquefied, either by pressure or by cooling it to 
— 18 ° C. at ordinary pressure. The liquid is 
now an article of commerce, and is placed on 
the market in glass siphons. 

Sulphur dioxide in presence of water bleaches 
many colouring-matters, and is used in bleaching 
woollen goods, straw, and silk. It is also used 
as an antichlor to remove chlorine from paper, 
&c., which has been whitened by blcaching- 
powder. It acts as a strong reducing agent, as 
it is readily oxidized to sulphuric acid. Sulphur 
dioxide or its solution is useful as an antiseptic, 
as it arrests fermentation; it is also used in 
fumigating clothes and disinfecting the air of 
rooms. It is manufactured in enormous quan- 
tity from iron pyrites for the preparation of 
sulphuric acid. 


vegetable substances containing sulphur decom- 
pose. It is formed during the distillation of coal, 
and is therefore present in coal-gas before it is 
purified. The substance is a strong reducing 
agent, a weak acid, and forms a series of insoluble 
salts, the sulphides, of distinctive colour; on 
this account it is used largely as a reagent in 
analytical chemistry-. The gas or its solution is 
easily identified by its odour, by- the black stain 
it produces in coming in contact with a solution 
of lead acetate, and by the violet coloration pro- 
duced when even a minute quantity of the solu- 
tion is mixed with an alkaline solution of sodium 
nitroprusside. 

Sulphuric Acid, or Oil of Vitriol, HgSO*, 
is prepared almost exclusively by one of two 
methods, namely, the ‘ chamber ’ process or the 
*' contact ’ process. In both cases the acid is 
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formed by the oxidation of sulphur dioxide (SOg) 
to sulphur trioxide or sulphuric anhydride (SO,), 
which in the presence of water is immediately 
converted into sulphuric acid, H,0 + SO, = 
H 2 SO 4 . This oxidation, however, only takes 
place in the presence of a catalytic agent (see 
Catalysis). 

The chamber process, first used in 1746, 
depends on the oxidation of sulphur dioxide by 
air, in the presence of nitrogen peroxide and 
water. The chemistry of the process is not 
thoroughly clear, and much discussion has taken 
place as to the stages in which the various 
reactions occur. The final result, however, may 
be expressed by the formula 11,0 + SO, + 
NO, == H 2 SO 4 + NO. The nitric oxide formed 
is reoxidized by means of air to nitrogen peroxide, 
which can then convert a further quantity of 
sulphur dioxide into sulphuric acid. The manu- 
facture is carried out as follows. Iron pyrites is 
roasted in kilns with a regulated supply of air, 
whilst in the flues are placed earthenware pots 
charged with sodium nitrate (Chile saltpetre) 
and sulphuric acid. The hot gases, containing 
about 7 per cent of sulphur dioxide, pass over 
these vessels and become mixed with the nitric 
acid fumes liberated from them. Part of the 
sulphur dioxide becomes oxidized at this point 
by the nitric acid, but the greater proportion 
passes on up a Glover tower, which is lined with 
lead plates and loosely filled with flints or some 
other acid-proof material. Crude sulphuric acid 
containing dissolved oxides of nitrogen (see 
below) is allowed to trickle down this tower, 
the descending stream thus meeting the hot 
gases from the pyrites burners, which pass up- 
wards through the tower and then into leaden 
chambers. The gases, which have thus been 
cooled and which contain sulphur dioxide, air, 
and nitric oxide, now come in contact with sprays 
of steam or fine jets of water. These chambers 
are made of sheets of lead welded together and 
supported by wooden frames. It is here that the 
main reaction takes place, the dilute sulphuric 
acid formed collecting at the bottom. After 
passing through two or more such chambers, the 
residual gases are passed upwards through a 
Gay-Lussac tower filled with coke, down which 
flows a stream of cold concentrated sulphuric 
acid, which absorbs the oxides of nitrogen pre- 
sent. The acid which collects at the bottom of 
the tower, together with the chamber acid which 
also contains oxides of nitrogen, is then pumped 
up to the top of the Glover tower. The process 
is thus continuous, and the oxides of nitrogen 
are used over and over again, but in practice 
a certain proportion is lost owing to other 
reactions taking place. This loss is made up 
by the small but constant supply from the 
nitre pots. As a rule about 3 or 4 parts of sodium 


nitrate are required for every 100 parts of sulphur 
burnt in the form of pyrites. The Glover tower 
serves three purposes: besides removing the dis- 
solved oxides of nitrogen from the chamber acid 
and that which collects at the bottom of the Gay- 
Lussac tower, it cools the fhrnace gases from a 
temperature of about 300° C. to 60° C., and it 
finally serves to concentrate the chamber acid. 
At the same time, a certain proportion of sul- 
phuric acid, apart from that which is generated 
by denitration, is actually formed in the Glover 
tower by the reaction between the sulphur 
dioxide and the oxides of nitrogen liberated 
from the acid which flows down the tower. The 
acid which collects at the bottom of the Glover 
tower has a specific gravity of about 1*73, and 
contains 80 per cent of sulphuric acid; some of 
this is pumped to the top of the Gay-Lussac 
tower, but the greater part is collected and may 
be used in this state for many technical purposes, 
e.g. in the Leblanc soda process, for the manu- 
facture of superphosphate of lime. &c. For other 
purposes it is often necessary to remove im- 
purities, such as arsenic, lead, and nitrous acid, 
which are always present in small quantities. 
The crude or the purified acid may be concen- 
trated to 98 per cent (specific gravity, 1*84) by 
heating in shallow lead pans and finally in glass, 
porcelain, or platinum dishes, but os a rule 
the concentration is not carried further than 
about 93 to 95 per cent. In addition to pyrites, 
sulphur or sulphuretted hydrogen, prepared from 
the alkali waste of the Leblanc soda process, is 
used for the production of sulphur dioxide. The 
acid thus formed is free from arsenic and other 
impurities which are present in pyrites. Pure 
anhydrous sulphuric acid may be obtained by 
freezing the 98 per cent acid and collecting the 
crystals, but is more conveniently prepared by 
the process which will now be described. 

The contact process owes its origin to the 
work of Winkler, who showed that a mixture 
of sulphur dioxide and oxygen combines under 
the influence of finely divided platinum to form 
sulphur trioxide, which is immediately con- 
verted into sulphuric acid on treatment with 
water. Other substances, such as oxides of 
iron and vanadium, may be used in place of 
platinum, but are not so satisfactory. On the 
manufacturing scale, sulphur dioxide contain- 
ing excess of air is prepared by burning pyrites 
or other sulphur-containing substances as before. 
The gases are then purified, especially from dust 
and arsenic, which seriously interfere with the 
action of the platinum catalyst. They are then 
dried with concentrated sulphuric acid and 
passed into the contact chamber, which con- 
tains platinized asbestos. The reaction here 
takes place with evolution of heat; the tem- 
perature is prevented from rising above 450° C. 
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by external cooling. The sulphur trioxide 
formed is then absorbed in dilute sulphuric 
acid until the desired strength is obtained. 
By this means it is possible to prepare an acid 
containing any desired percentage of sulphur 
trioxide. The contact process is principally 
employed for the preparation of the 100 per 
cent acid, or the fuming variety, which contains 


eating agent, e.g. for drying gases. When the 
pure acid is poured on to wood, sugar, or many 
other substances of organic origin, it abstracts 
the elements of water, leaving a black car- 
bonaceous residue. Sulphuric acid should always 
be diluted by pouring it in a thin stream into 
water, and not conversely, or violent ebullition 
will take place. Sulphuric acid is employed in 
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excess of sulphur trioxide. This is extensively 
used for the production of explosives, and inter- 
mediate products for dye manufacture. In cases 
where a weaker and less pure acid is required, 
the chamber process is still the most suitable. 

Fuming sulphuric acid, also known as Nord- 
hausen, or pyrosulphuric acid, HjSjO,, was 
originally obtained by the distillation of par- 
tially oxidized ferrous sulphate in clay retorts. 
It forms a colourless fuming liquid. Pure 
sulphuric acid, H2SO4, is a colourless, oily liquid 
without odour. It possesses a great affinity for 
water, and for this reason it is used as a desic- 


a very large number of manufacturing processes, 
in fact it is one of the most important substances 
in technical use. Chemically, it acts as a dibasic 
acid, forming both normal and acid salts, the 
sulphates (q.v.). 

Sulphuric Esters, compounds formed by 
replacing one or both hydrogen atoms of sul- 
phuric acid by alkyl groups. For example, 
ethyl hydrogen sulphate, C2H5HSO4, and diethyl 
sulphate, (€2115)8804, are both esters of sul- 
phuric acid, H2SO4. Diethyl sulphate is a 
colourless, poisonous liquid used for the intro- 
duction of ethyl groups into organic compounds. 
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Sulphuric Ether, another name for ordinary productions. Sulu, on Sulu Island, is the 


ether (C 2 H 5 )aO. (For a short account, see Ether,) 
Its density is 0*722; specific heat, 0*53: boiling- 
point, 85° C.; freezing-point, —117° C.; and 
index of refraction, 1*85. It is prepared by 
heating one part of concentrated sulphuric acid 
and two parts of ethyl alcohol in a distilling 
fiask fitted with a condenser. Ether distils 
over when the mixture reaches a temperature 
of 140° C. It is collected in a cooled receiver, 
washed free from alcohol, dried, and redistilled. 
Ether is slightly soluble in water, and water is 
slightly soluble in ether, so that when ether 
and water are mixed the ether usually separates 
as a layer on the top of the denser water. On 
this account it is much used for separating 
organic substances from aqueous solutions, as 
they are usually much more soluble in ether 
than in water, and a small amount of ether 
can remove a considerable quantity of substance 
from a large volume of water. Ether is a valu- 
able solvent for many organic substances, such 
as acids, hydrocarbons, phenols, oils, resins, &c., 
and for certain non-metals. It is used as a solvent 
for collodion in photography. It has anaesthetic 
properties, and is sometimes used instead of 
chloroform, or mixed with chloroform. It is 
employed also as a local anaesthetic for minor 
operations, as it takes up much heat during 
evaporation and so produces local freezing. 

Ether is the best known of the class of organic 
compounds known as ethers, and consisting of 
two alkyl or aryl groups linked by one atom 
of oxygen; examples of these are methyl ether, 
CH 3 O CH 3 ; phenyl ether, CeHj O CeHg; and 
phenyl ethyl ether or phenetol, C^Hg-O CaUg. 

Sulphur-ore, a name often given to the 
mineral iron pyrites (q.v.). 

Sultan, the ordinary title of Mahommedan 
rulers since the time of the Ghaznivid Mahmud 
(997-1030). The ruler of Turkey assumes the 
title of Sultan-es-selatin, ‘ Sultan of sultans ’. 
The older English word, used by Scott and 
others, is Soldan. 

Sultanpur, a district and town of the United 
Provinces, India. The district is traversed by 
the Gumti, and is served by the Oudh and 
Rohilkhand Railway. Native food-grains, rice, 
and sugar-cane are the staples. The town, on 
the Gumti, and served by a branch of the railway, 
is the district head-quarters. It occupies the site 
of old cantonments, and has good grain markets. 
Area (district), 1718 sq. miles; pop. 1 , 100 , 000 ; 
pop. (town), 15,000. 

Sulu, an archipelago of over 400 Pacific 
islands, forming one of the forty-eight provinces 
of the Philippines. The larger islands are volcanic, 
and the smaller coralline. The total area is 
1500 sq. miles; pop. 120 , 000 . Pearl-shell, indigo, 
teak, rice, coffee, and cotton are among the 


capital. 

Sumach (su'mak, Rhus), a genus of shrubs 
of the nat. ord. Anacardiaceae, with pinnate 
leaves and small flowers. They all have a 
lactescent acrid juice, and most of them possess 
valuable tanning properties. More than seventy 
species are known. R, coriaria is found in the 
countries about the Mediterranean. Its roots 
contain a brown, and its bark a yellow dye. 
The leaves and seeds are used in medicine as 
astringent and styptic, and the leaves are ex- 
ported for use in tanning, dyeing, and calico- 



Sumach 


printing. R, typhlna is an American species 
with hairy branches, hence its common name 
of stag’s-horn sumach. It produces small red 
berries, and is cultivated in European gardens 
for ornament. R. glabra, another American 
species, is also grown for ornament, and its 
berries and branches are used for dyeing pur- 
poses. R, venenata, commonly called dog-wood 
or poison sumach, is a shrub of the American 
swamps. It grows from 12 to 20 feet high, and 
produces greenish-white flowers. It is extremely 
poisonous, in some cases giving rise to inflamma- 
tion of the skin, followed by a pustular eruption. 
R, radicans, often called poison ivy, is a climbing 
variety. It affects certain individuals in the same 
manner as the poison sumach, but it is less 
virulent. The leaves of several of these species 
are now extensively collected in America for 
tanning or other purposes. The celebrated Japan 
varnish is obtained from a species of Rhus with 
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downy and velvety leaves. The varnish oozes 
from the tree when wounded, and grows thick 
and black when exposed to the air. For currier’s 
sumach, see Coriaria, 

Sumatra, an island of Malaya, one of the 
Dutch East Indies (q.v.), marking the eastern- 
most extremity of the Malay Archipelago. It 
lies across the equator, and is separated by the 
Straits of Malacca from the British-Malayan 
mainland. Sumatra and Java (q.v.) are physically 
similar; but Sumatra, although three times as 
large as Java, supports a smaller population, and 
is less fertile and not so highly developed. The 
backbone of the island is a high volcanic moun- 
tain chain falling on the north-east and south- 
west to coastal plains. Maize, camphor, tobacco, 
and black pepper are produced, together with 
those commodities mentioned under Java, 
Minerals include: gold (from near .Iambi and 
Palembang), coal (in the Padang Highlands), 
magnetite and copper ore (Central Highlands), 
and tin (Siak Valley, Banca, and Billiton Islands, 
&c.). Padang is the chief port; Deli (tobacco 
centre), Palembang (Musi River; a coffee, rubber, 
and black - pepper exporting centre), Telok- 
Betong, and Sabang — a new and fully equipped 
port and coaling-station on the north-west of 
the island (Malacca Straits), sheltered behind 
the Island of Weh — are the chief towns. Area, 
1.59,740 sq. miles; pop. 5,027,000. 

Sumba, or Sandalwood, an island, the third 
in size, of the Lesser Sunda group, Dutch East 
Indies. It has a low and sandy northern coaist 
and a precipitous southern seaboard; the hinter- 
land rises in flat terraces from the coasts. Of 
rivers only the Kambera is navigable (for about 
1 mile). Waingapu (pop. 1000) is the chief 
town. Maize is the staple, and the Scandalwood, 
which gave the island its original name, has 
almost disappeared through haphazard clearance. 
Sumba horses are the best in the Dutch East 
Indies for size and strength. Tobacco, cotton, 
rice, and indigo are raised, and sago is exported. 

The Dutch East India Company were shipping 
sandalwood from Sumba in the seventeenth 
century, and the island was also a slaving centre. 
Later, trouble with the natives led to the 
abandonment of the company’s interests, and in 
1 866 the first Dutch officials took up their duties. 
Area, 5290 sq. miles. 

Sumbal, or Sumbul, an Eastern name for 
the root of an umbelliferous plant, Euryangium 
mmhuL It contains a strongly odorous principle, 
like that of musk, and is regarded as an anti- 
spasmodic and stimulating tonic. Also an Eastern 
(Arabic) name of spikenard (q.v.). 

Sumba "wa, an island of the Dutch East Indies 
(Lesser Sunda Islands). It comprises several 
native states, tributary to the Timor Residency. 
Bima (pop. 2000) is the port and largest town; 


the Bay of Bima, 16 miles long, is one of the 
finest in the Dutch East Indies. Sumbawa and 
Maumere (a port) are other towns. Sulphur, 
arsenic, and petroleum are found; cinchona, 
bees’ -wax, tobacco, sapon-wood, rice, and teak 
are produced; and buffaloes, horses, goats, and 
sheep are exported. The three towns have a 
trade with the Celebes and Java. Sumbaw^a is 
mountainous, and in the north is the volcano 
Temboro (7600 feet altitude). The inhabitants 
are Mahommedan-Malays. Area, 4300 sq. miles; 
pop. 75,000. 

Sumerian. Shumer^ a Babylonian word 
occurring in the cuneiform inscriptions, is pos- 
sibly equivalent to the Heb. Shin^ar = Sennar, 
and it is certainly the Shinar of the Old Testa- 
ment, Shinar and Shumer (Sumer) being syno- 
nyms for Babylonia. Shinar is mentioned in 
Gen. X, 10 as possessing four chief cities, Babel 
(Babylon), Erech, Accad, and Calneh, and it is 
also mentioned in Gen. xi, 2, and xiv, 1,9. In 
Is. (xi, 11) and in Zech. (v, 11) the word occurs 
once only in each book, when it is an obvious 
archaism, and is rendered by the Sepluagint as 
‘ Babylonia ’ and ‘ land of Babylon ’ respectively. 
The geographical use of the term lapsed possibly 
after the time of Moses. Of many problems 
connected with the Sumerians, the study of 
none of them has been attended by so much 
difficulty as the philological, for the Sumerian 
language was greatly influenced by grammatical 
Semitisms, although probably not itself a Semite 
language; but supporters of Hal^vy’s postulate 
are convinced that the so-called Sumerian lan- 
guage is not a language but a cryptography, 
based upon the Semitic speech of the day, and 
used in the temples by the priestly caste. See Vr. 

Summary Proceeding, in law, said of a form 
of trial in which the ancient established course 
of legal proceedings is disregarded, especially in 
the matter of trial by jury. In no case can a 
party be tried summarily unless when such pro- 
ceedings are authorized by legislative authority, 
as in a committal for contempt of court, the con- 
viction of a person by justices of the peace, &e. 

Summer, the season of the year which in the 
northern hemisphere generally may be said to 
comprise the months of June, July, and August. 
The astronomical summer lasts in the northern 
hemisphere from the June solstice to the Septem- 
ber equinox. During summer the sun, being north 
of the equator, shines more directly upon this 
hemisphere, and is above the horizon for a longer 
proportion of the time, which renders this the 
hottest period of the year. The period of greatest 
heat generally takes place in July, since the 
influence of the sun’s rays has then produced an 
accumulated effect on the earth. In I he southern 
hemisphere the astronomical summer lasts from 
the December solstice to the March equinox. 
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Summer-duck (Aeai sponsa), a species of 
duck, allied to the mandarin duck or Chinese 
teal (A, galericulata), and distinguished as a 
genus by a short bill with a large horny tip and 
straight edges, and by the hinder toe being un> 
connected to the other digits. These birds inhabit 
North America, and usually build their nests in 
the hollows and trunks of trees. The summer- 
duck has been found capable of domestication. 

Summerside, a town of Prince County, 
Prince Edward Island, Canada, on Northumber- 
land Strait; served by the island railway. Beef- 
packing, lobster-packing, flour-milling, and the 
making of rolled oats and threshing-machines 
are progressive industries. The town is the 
centre of a fox-ranching industry. Pop. 3230. 

Summer Time Act, Act of the British Par- 
liament providing for an extension of daylight 
between spring and autumn by the simple 
expedient of advancing the hands of the clock 
by one hour ahead of Greenwich time on a 
specified date in spring, and setting them back 
by one hour on a specified date in autumn. The 
originator of this scheme of ‘ daylight saving ’ 
was William Willett, a builder in London, who 
advocated it vigorously, but died in 1915 before 
its adoption. In 1909 a Daylight Saving Bill 
had been introduced in Parliament, but it was 
dropped, and it was the exigency of war that 
brought the scheme again to the front as a means 
of saving light and fuel. The Summer Time Act, 
1916, was therefore passed, and by it Greenwich 
mean time was advanced one hour on 21st May 
and restored on 30th September in that year. 
The scheme, though opposed by some, proved 
popular, and has been kept in force in each 
succeeding year, usually for a period of six 
months. In 1922 a Bill designed to perpetuate 
the change and to make it synchronize with the 
period adopted by other countries which had 
taken up the scheme was brought into Parlia- 
ment. It proposed to fix summer-time between 
the night of the last Saturday in March and the 
night of the first Sunday in October in each year. 
It met with strong opposition, especially from 
agricultural interests, which had consistently 
opposed the scheme, and concessions had to be 
made. The Bill as amended became law on 20th 
July, 1922, and provides that summer-time in 
Great Britain, Northern Ireland, the Channel 
Islands, and the Isle of Man shall, after the year 
1922, extend from 2 a.m. Greenwich time on the 
day next following the third Saturday in April 
(or if that day is Easter, the day next following 
the second Saturday) to the same hour on the 
day next following the third Saturday in Septem- 
ber. The Act expires on 31st Dec., 1923, unless 
Parliament otherwise determines. The intention 
is to renew it annually under the Expiring Laws 
Continuation Act. 


Summons, in law, a writ addressed to the 
defendant in a personal action, admonishing him 
to appear in court. It must contain the names of 
all the defendants, the name and address of the 
person taking it out, and the date of issue, and 
must be endorsed with a statement of the nature 
of the claim to be made or the remedy required. 
A summons should be served on the defendant 
in person; but if reasonable efforts are made to 
do this, and the defendant is aware of its issue, 
the judge may authorize the plaintiff to proceed 
in the action without personal service, or may 
order substituted service. Service is dispensed 
with if a defendant through his solicitor agrees 
to accept service and enters appearance. The 
law of Scotland requires a summons to contain 
the grounds and conclusions of the action. It 
is issued from the Court of Session in the sove- 
reign’s name, but in an inferior court it is issued 
in the name of the judge or magistrate presiding 
over that court. Most initial writs in actions in 
the inferior civil courts are now, however, in 
the form of ‘ petitions ’, upon which the court 
endorses a warrant requiring the defender to 
appear and answer, the forms of summonses being 
still retained only in actions not exceeding £20 
in value. 

Sumner, Charles, American jurist and poli- 
tician, born 1811, died 1874. Educated at Har- 
vard University, he was called to the Bar, and 
became reporter of the United States Circuit 
Court. Between 1844 and 1846 he edited and 
published Vesey's Reports, in twenty volumes. 
In 1851 he was elected to the Senate, and cham- 
pioned the emancipation of slaves. In 1861 he 
became chairman of the Senate committee on 
foreign relations. He opposed both the policy 
of President Johnson and the home and foreign 
policy of President Grant. 

Sumner, John Bird, British divine, son of a 
clergyman, born 1780, died 1862. Educated at 
Eton and Cambridge, he entered the Church, 
and became rector of Mapledurham. In 1820 he 
was made Canon of Durham, in 1828 Bishop of 
Chester, and in 1848 Archbishop of Canterbury. 
His works include: The Evidences of Christianity 
(1824), Lectures on the Gospels and Epistles 
(1831-40), and Practical Reflections (1859). 

Sumptuary Laws, or legislation to restrain 
extravagant living, can be found in many ages 
and countries. Such enactments were a common 
expedient in Greece and in Rome, and they are 
found in mediaeval Europe. In the fourteenth 
century, for example, the English Parliament 
regulated the number of courses at dinner and 
the wearing of foreign cloth, furs, or silk. Some 
of these enactments were intended, in the first 
place, for the encouragement of native manu- 
factures, and this motive remained after the 
legislators lost faith in the practicability of 
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enforcing purely sumptuary statutes. Thus, 
while in seventeenth-century England sump- 
tuary laws were repealed, royal proclamations 
and parliamentary statutes ordered the burial 
of corpses in woollen grave-clothes in order to 
encourage the wool trade and to discourage 
imported linen. These laws continued in force 
until 1815. In Scotland, on the other hand, 
new sumptuary laws were passed in the seven- 
teenth century to restrict expenditure on mourn- 
ings and on funeral feasts. In modern times the 
only relics of such legislation are to be found in 
the small taxes imposed upon the use of armorial 
bearings, &c., and in the heavy duties on spirits, 
wines, and tobacco. The difficulty of organizing 
a system of taxation on luxuries was illustrated 
by the unsuccessful efforts in this direction made 
in 1917-8, as a part of the policy of restriction 
of imports, necessitatcid by the European War. 
A proposal to this effect was adopted in France, 
and was carefully considered by Mr. Bonar Law 
in framing his Budget of 1918. lie appointed a 
Select Committee to frame a schedule of 
‘ luxuries but the project had to be abandoned. 

Sun, the central body of the system to which 
the earth belongs. Its diameter is 867,000 miles, 
or 109 times that of the earth. Thus it exceeds 
the earth in volume about 1,300,000 times, but 
in mass about 330,000 times, as its mean density 
is only 1*4 times that of water, or one-fourth of 
the earth^s. Its axis of rotation is inclined 7° 
to a normal to the ecliptic, towards that position 
which the earth occupies at 7th September. 
Observation of sun-spots and spectroscopic ob- 
servations show that the rotation period varies 
in different latitudes, being about 244 days at 
the equator, and 33 days in latitude 75°. Thus 
the sun does not rotate as a solid body. This 
fact, as well as its low density, indicates that it 
is largely in a fluid condition. Viewed in the 
telescope the sun’s surface presents a mottled 
texture, with minute bright parts or granules^ 
and dark parts or pores. These are in a constant 
state of rapid flux and change. There are larger 
bright portions or Jaculw, and dark portions or 
spoiSy the latter of all sizes up to tens of thousands 
of miles in extent. Spots also are evanescent 
phenomena. They often appear in groups or 
trains, frequently with two large members and 
many smaller ones. The different degrees of 
shade in a spot are distinguished as nucleus, 
umbra, and penumbra. Spots may last only 
a few days, but large ones may persist for weeks, 
and thus be seen in several successive solar 
rotations. They appear mainly in two zones 
of latitude north and south of the equator. 
Sunspots wax and wane in numbers in a period 
of about eleven years. Electric particles seem 
to be shot out from spotted areas, which affect 
the magnetic state of our globe, as the passage 


of large spots is frequently attended by magnetic 
storms and aurorte. Records of terrestrial mag- 
netism and aurorae also clearly exhibit the same 
eleven-year periodicity. 

The luminous exterior of the sun which 
radiates its light is called the photosphere. 
Over this is a thin shell of cooler gases called 
the reversing layers which absorbs some of the 
light, and causes the dark lines in the solar 
spectrum. Above this is the chromosphere , or 
sphere of colour, a region 5000 to 10,000 miles 
deep, glowing with reddish light, which is seen 
in total eclipses around the dark limb of the 
moon. Its appearance has been compared to 
a prairie on fire. It is in a state of commotion, 
rising at places into prominences y or red flamesy 
which are projected to tens, or, in exceptional 
cases, to hundreds of thousands of miles. ‘ Erup- 
tive prominences consisting mainly of metallic 
elements, undergo great changes in the course 
of hours, or even minutes, but ‘ quiescent pro- 
minences ’, composed mostly of hydrogen and 
helium, float like clouds in our atmosphere. 
Formerly prominences could be seen only at 
total eclipses; now they are continuously under 
observation by spectroscopic methods. Farthest 
out of all is the corona^ or sun’s outer atmos- 
phere, very greatly exceeding in bulk all the 
rest of the sun. It can be seen only at total 
eclipses, and can be observed, without any 
instrumental aid, as an aureole of pearly light 
surrounding the dark moon. It is of very tenuous 
structure, as comets have passed through it 
with no appreciable resistance. Its spectrum 
shows the presence of hydrogen, and of a gas 
unknown terrestrially, which has been named 
coroniumy and it also appears to contain minute 
solid particles or dust, which reflect the sunlight. 

The sun’s mass is 750 times that of all the 
planets combined. Its attraction upon the 
earth in tons is represented by the figures 
36 followed by 17 ciphers. If this attraction 
were transmitted through a material bond, it 
would require a bunch of steel wires, each as 
large as the heaviest telegraph wires used, and 
covering the sunward hemisphere of the earth, 
nine to the square inch. The effective tempera- 
ture of the sun’s surface is estimated at 6000° C., 
or about 10,000° F. The sun gives us 7000 million 
times the light of the brightest star, and in a 
year sufficient heat to melt a layer of ice 30 yards 
thick spread over the surface of the earth. But 
we get less than one 2000-millionth of the total 
heat radiated. If the sun w^re covered with ice 
50 feet deep, the heat emitted would melt this in 
one minute. A minute proportion of the sun’s 
energy may l)e supplied by meteoric impact, and 
a much larger proportion by its secular contrac- 
tion and by radioactive transmutations. But 
probably a large part comes from sources as yet 
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only dimly surmised, and it is now being sug- 
gested that the radiation of the sun and other 
stars is largely derived from an actual conversion 
of an extremely small fraction of their total mass 
into energy, the matter as such becoming anni- 
hilated in the process. — ^Bibliography: C. G. 
Abbot, The Sun; H. Deslandres, AnnaUs de 
rObservatoire (TAstronomie Physique de Paris; 
G. E. Hale, Stellar Evolution; C. A. Young, 
The Sun; R. A. Sampson, The Sun; Sir R. Ball, 
Story of the Sun. 

Sun and Planet Motion, in mechanics, a 
train of two epicycloidal wheels, used by James 
Watt on the steam-engine. The sun wheel (on 
a central axis) is usually rotated by the other, 
or planet wheel, which is attached to the con- 
necting-rod. See Epicycloidal Wheel; Steam^ 
engines. 

Su'nart, Loch, a sea-loch of Scotland, in 
Argyllshire, opening into the Sound of Mull. 
It is about 20 miles long, and varies in breadth 
from less than ^ mile to 3 miles. 

Sun -bear, a name applied to some of the 
Indian species of the genus Ursus. The Tibetan 
sun-bear (U. tibetanus) is a black species with a 
white patch on the breast. The Bornean sun- 
bear {U. eurysypilus) has an orange-coloured 
patch. The Malayan sun-bear or bruang is a 
very small species. (See Bear.) All the sun- 
bears are slenderly made, and their fur is not 
so heavy and thick as that of the other bears. 



Sun -bird, the name given to a family (Nec- 
tariniidse) of perching birds, which are confined 
to the tropical regions of Africa and Asia, and in 


brilliant plumage and habits resemble the hum- 
ming-birds. They live on insects and the juices 
of flowers; their nature is lively and their song 
agreeable. They build in the hollows of trees or 
in thick bushes. Some species (such as Nectarinia 
lotenia and N. asiatica) make dome-like nests, 
which they suspend at the extremities of twigs 
or branches. 

Sim-bittem, a South American bird (Eury^ 
pyga helias), rather smaller than a curlew, but 
with much shorter legs and a slender, straight 
bill. It frequents the banks of rivers, feeding on 
insects and small fishes. When excited, it drops 
its normal deliberate gait and goes through an 
extraordinary performance, dancing about with 
its broad and beautifully marked wings and tail 
fully spread. The bird has been somewhat of 
a puzzle to naturalists, but, like the kagu of New 
Caledonia, it is now generally regarded as a 
relic of an ancient type akin to the rails. 

Sunbury, an urban district of Middlesex, 
England, on the Thames. It is a boating centre, 
and contains Kempton Park and race-course. 
Pop. (1921), 5400. 

Sunbury, a borough of Pennsylvania, United 
States, the county seat of Northumberland 
county, on Susquehanna River; served by the 
Pennsylvania and the Philadelphia & Reading 
Railways. The silk manufacture is most impor- 
tant, but there are also railway repair-shops. 
Founded in 1772, Sunbury became a borough in 
1797. Pop. 17,000. 

Sunda, Strait of, a strait between the 
Islands of Sumatra and Java, and connecting 
the China Sea and the Indian Ocean. It is 
about 100 miles long. 

Sunda Islands (Lesser), Dutch East Indian 
island-chain extending west to east for 700 miles, 
between Java and Timor. The Greater Sunda 
Islands are Java, Sumatra, Borneo, and Celebes; 
the Lesser, Bali, Lombok, Sumbawa (largest), 
Flores (second in size), Solor, Adunara, Lomblen, 
Pantar, Alor, Sumba (Sandalwood), Savu, Rotti, 
and the smaller dependent islands. Netherlands 
geographers, however, do not recognize this 
division, classifying all the Dutch East Indies 
as either ‘ Java and Madura ’ or ‘ Outposts ’. 
Physical. — ^The main chain comprises a line of 
volcanic mountains trending east to west, and 
culminating in Rinjani (Lombok Island). All 
the islands are mountainous and have small 
coastal alluvial plains. Forming a southern line 
of outposts of the main chain are Sumba, Savu, 
and Rotti. Rivers generally are torrential from 
December until March, when they begin to dry 
up. The mean temperature is 78° to 80° F. 
General. — The chief peoples are the Hindu 
Balinese of Bali and Western Lombok, and the 
Sassaks of Eastern Lombok (Mahommedan) and 
Western Sumbawa (where the population in- 
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dudes Arabs and Chinese, &c.)* Otherwise the 
people are mainly pa^an. Malay is the lingua 
franca. Malaria, cholera, beri-beri, and dysentery 
are common. Prodmtion,—~BsL\i and Lombok are 
of greatest economic importance. Articles on 
various islands should be consulted. 

Smaller Islands , — Savu joins with Rotti to 
form a division of Timor Residency. Food is 
not plentiful, and emigration to Rotti is con- 
siderable. Seba is the capital. Area, 231 sq. 
miles; pop. 14,000. The Solor, Adunara, Lom- 
blen, Pantar, and Alor Islands are culturally 
backward. Their peoples are seafarers engaging 
in pearling, and using shell as a monetary stan- 
dard. Adunara is the richest agriculturally. 

Sundarbans, or Sunderbunds, a vast tract 
of forest and swamp forming the southernmost 
portion of the Gangetic Delta, at the head of 
the Bay of Bengal; extreme length along the 
coast, about 165 miles; greatest breadth, 81 
miles; and area, 7532 sq. miles. The northern 
parts only are inhabited, the southern parts 
being jungle and thick underwood traversed by 
gloomy-looking watercourses. The Sundarbans 
abound in wild animals, including tigers, leo- 
pards, rhinoceros (nearly extinct), buffaloes, 
deer, monkeys; the python and the cobra abound; 
crocodiles infest the river channels. Port Canning 
is the only town of importance. 

Sunday (that is, day of the sun, like Monday, 
day of the moon), the first day of the week, the 
Lord’s day. See Sabbath, 

Sunday Closing. In Scotland the Forbes 
MacKenzie Act (q.v.) of 1853 enacted the closing 
of all public-houses and other licensed premises 
on Sunday, but bona fide travellers and lodgers 
might be supplied at a licensed inn or hotel. By 
the Licensing Act, 1921, however, the bona fide 
traveller is abolished. In Wales Sunday closing 
of licensed premises has obtained since 1881, and 
it also obtains in Monmouthshire. Otherwise in 
England licensed premises may open on Sundays 
for five hours, of which not more than two shall 
be between 12 noon and 3 p.m., and not more 
than three between 6 p.m. and 10 p.m., the 
permitted hours within these limits being fixed 
by the licensing justices of the district. The 
increase of Sunday trading generally has led to 
a movement for closing all shops on Sunday, 
with certain specified exceptions. 

Sunday Schools. The Sunday school in its 
simplest form is a meeting for children at which 
religious instruction is given in classes, generally 
by laymen and women, for the purpose of train- 
ing the children in Christian principle and belief. 
To-day non-Christian bodies, such as the Bud- 
dhists in Japan and the Socialists and Com- 
munists in Great Britain, are copying Sunday- 
school methods for their own ends; but the idea 
is essentially a Christian one. The immediate 
VOL. X. 


forerunners ot Sunday schools were the little 
day or evening classes where good men and 
women taught reading, spelling, and morals 
with the Bible for their only textbook. Organ- 
ized Sunday schools were first heard of in Scot- 
land in 1709, and a little later in England; but 
the recognized founder is Robert Raikea (1785- 
1811), a Gloucester journalist, who, filled with 
sympathy for the poor children running wild in 
the streets of his native town, gathered them 
into the first Sunday schools. Through his 
writings Raikes was able to make known to 
the English public the need for Sunday schools, 
and the movement spread rapidly. At first 
ecclesiastical leaders were inclined to look 
askance on the work of laymen (even the law 
feared seditious or political teaching), but the 
Churches soon found in this method a very 
necessary supplement to the instruction given 
from the pulpit and around the family hearth. 
To-day most denominations provide lesson 
schemes and teacher training courses for the 
schools connected with their churches; but the 
early period, when the work was managed almost 
entirely by the voluntary efforts of laymen, has 
left a great heritage in the unions of Sunday 
school workers, both local and national, founded 
for mutual help and guidance, and still most 
valuable for their progressive and interdenomina- 
tional spirit. The two great unions in Britain 
are the National Sunday School Union and the 
Scottish National Sabbath School Union, and 
similar organizations exist in Canada, the United 
States, South Africa, many European countries, 
India, Japan, &c. All these unions are linked 
together by the World’s Sunday School Associa- 
tion, which has its head-quarters in the Metro- 
politan Tower, New York City, and secretaries 
in many of the home and foreign fields. Con- 
ventions are held quadrennially in different parts 
of the globe, attended by delegates from all 
nations. At the last Convention, held in Japan, 
1920, it was estimated that the total member- 
ship of Sunday schools the world over was 
80 millions of children and teachers, with a 
steady annual increase of 1 million. 

To-day the Sunday school is much more 
elaborate and methodical than of old, though 
it continues to be staffed by voluntary labour. 
The aim is to lead all children into the Christian 
fellowship of the Church by training them in 
Bible knowledge, in worship, and in service. 
The first step is to connect the little babies with 
the Sunday school by means of the ‘ cradle roll ’; 
this is in the care of a motherly secretary, and 
is closely linked with the primary department, 
which has a beginners' class for four-year-olds. 
In the primary department thoughts of the 
loving Fatherhood of God and the friendship of 
Jesus Christ for little children are taught by 

280 
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means of Bible story, Nature talk, and simple 
hymn and prayer. About the age of eight, 
bojrs and girls pass into the junior department, 
where the theme is the Hero Christ with His 
forerunners, the heroes of the Old Testament, 
and His followers, the hero disciples and mis- 
sionaries; memory work and training in the 
worship of the Church are features of this 
department. The intermediate department — 
senior classes for boys and girls of twelve to 
fourteen — does work of a more intimate and 
personal nature, showing the meaning of Chris- 
tianity to the individual and to the world 
to-day, and preparing for the young people’s 
department or Bible classes with their more 
advanced study of Christian history and citizen- 
ship. The principal textbook in all departments 
is the Bible. 

For all this work trained teachers are needed, 
not necessarily trained for day schools, but 
specially prepared for this work. Many Churches 
and unions have normal courses for the training 
of teachers; often the Sunday school has a 
special class for training its own teachers; but 
in Britain the plan that meets with general 
acceptance is to staff the primary department 
with lads and girls in their ‘ teens who at- 
tend a compulsory weekly training class, and get 
their practical experience with little groups of 
three or four children on Sunday, to whom they 
teach a lesson previously gone over by a skilled 
leader. After some three years they pass on to 
the junior department, where they attend a 
weekly discussion circle; in this way the indi- 
vidual Sunday school maintains its own supply 
of young trained teachers. Summer schools and 
local training courses provide further instruction, 
while leaders can be fully trained at special 
colleges. In Great Britain there are three such: 
the National Sunday School Union’s College, 
Westhill, Birmingham; St. Christopher’s, Black- 
heath, belonging to the Church of England; and 
the Women’s Missionary College of the United 
Free Church of Scotland, Edinburgh. 

From its humble beginning as a philanthropic 
institution for the poorest and neediest children, 
the Sunday school has come to be the nursery 
of the Church, and, as its nursery, of central 
importance in this children’s era. The term 
Sunday school must not, however, be limited 
to children’s work, for, in some cases, it includes 
classes for adults of all ages who gather together 
for Bible study. 

Sunderland, a municipal and county borough 
and seaport of Durham, England, at the mouth 
of the Wear; served by the London & North- 
Eastern railway group. It includes nearly the 
whole of three parishes — Sunderland, Bishop- 
wearmouth, and Monkwearmouth. There is a 
seaside suburb (Roker). The harbour and docks 


covers 200 acres, and its entrance is formed by 
two stone piers with lighthouses; two outer 
piers enclose a harbour of refiige. Shipping, 
the coal trade, and shipbuilding, the making 
of marine engines, iron-work, bottles, glass, 
earthenware, rope, &c., are the chief industries. 
Coal is the chief export; the imports are chiefly 
timber and grain, with various raw materials 
and provisions, from the Baltic ports, Holland, 
&c. Pop. (1921), 159,100. 

Sun- dew (Drosfira; nat. ord. Droseracese), 
plants growing in bogs and marshes, having 
leaves clothed with reddish hairs bearing glands 
which exude drops of clear glutinous fluid, 
glittering like dew-drops, whence the name. 
The three British species are D. rotundifolia^ 
intermedia^ and anglica, ® \ © 

differing chiefly in the 



Leaf of Sundew (magnified) 


I . Leaf with all its tentacles curved in towards the middle, 
2, Leaf with all its tentacles extended. 

shape of the leaves. A characteristic of these 
plants is their habit of capturing insects by their 
viscid secretion. Darwin, in his Insectivorous 
Plants (1875), says that the sun-dew derives 
its nitrogenous food by absorption from the 
tissues of insects entangled in the inflected 
tentacles of its viscid leaves; while, like other 
plants, it obtains and assimilates carbonic acid 
from the air. He further shows that these leaves 
have the power of digestion, and that they act 
on albuminous compounds in the same manner 
as does the gastric juice of higher animals, the 
digested matter being afterwards absorbed. The 
digestive faculty has also been traced in the 
butterwort, the pitcher-plant, &c. See Carni- 
vorous Plants, 

Sundsvall, a seaport of Vesternorrland lUn, 
Sweden, on the Gulf of Bothnia, near the mouth 
of the Indalself. Iron, steel, and wood-pulp are 
made; timber is exported. Pop. 17,000. 

Sun -fish (Orthagoriscus), a remarkable genus 
of fishes belonging to the order Teleostei, sub- 
order Plectognathi. These fishes are short and 
almost circular in form, their jaws are undivided, 
and they have no swimming-bladder. The sun- 
fish appears like the head of a large fish separated 
from its body, and when swimming it turns upon 
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itself like a wheel. It grows to a large size, often 
attaining a diameter of 4 feet, and sometimes 
even that of 12 feet. The skin is hard and 
leathery, but the flesh is soft, white, and palat- 
able, The liver is large, and yields an oil highly 
valued amongst sailors as a cure for rheumatism. 



Sun-fish 


The sun-fish is found in all seas from the Antarctic 
to the Arctic Circle. The two most familiar species 
are O. mola and O. oblongus. 

Sun -flower (Helianthus), nat. ord. Com- 
posite, a genus of plants, so called from the 
resemblance of the yellow flowers to the sun 
with his golden rays. The root is mostly per- 
ennial; the stem herbaceous, upright, and often 
tall; the leaves opposite or alternate, undivided, 
often rigid and scabrous; the flowers large and 
terminal, usually disposed in a corjmib. The 
species are numerous, and mostly inhabit North 
America. The gigantic sun-flower (//. annuus)^ 
common in gardens, is a native of Peru. The 
stem is from 6 to 15 feet in height; the flowers, 
sometimes 1 foot in diameter, are usually turned 
towards the south. The seeds form an excellent 
nourishment for poultry and for cage-birds; and 
an edible oil has also been expressed from them. 
For the Helianthus iuberosus, or Jerusalem arti- 
choke, see Artichoke, 

Sunn, or Sunn-hemp, a material similar to 
hemp, imported from the East Indies, and used 
chiefly in the manufacture of certain types of 
ropes and box-cords. It is obtained from the 
stem of the Crotalaria juncea, a shrubby legu- 
minous plant 8 to 12 feet high, with a branching 
stem, lance-shaped silvery leaves, and long 
racemes of bright-yellow flowers. Called also 


Bombay hemp, Madras hemp^ false hemp, 
Jubbulpur hemp, 

Sunnite, or Sunni, the Orthodox division of 
Islam, as opposed to the ShiUtes, or Unorthodox 
division. The essential difference between them 
is that the Sunnites accept the Sunna as well as 
the Koran, and the Shi*ites do not. The name 
Sunnite is derived from the word Sunna, meaning 
law or practice, and was given to a posthumous 
collection of the sayings of Muhammad, and some 
account of his works, both largely traditional 
{hadiih),^ That this was needed there can be 
no doubt, for the Koran recognizes absolutely no 
difference whatever between spiritual and tem- 
poral matters, and the rapid welding of all- 
conquering Islam into a gigantic empire appears 
to have been entirely unforeseen by the Prophet, 
who made no provision for suitable laws, &c. 
It was said that Muhammad had left such laws 
in the keeping of Ali, but the compilation w'as 
completed from the personal recollections of the 
Prophet’s followers. Orthodox Islam is divided 
into four sects, all of which date from the early 
days of the Abbasids: (1) ShaJiHte (founded by 
ash-ShafiT, (2) Hanifite (founded by Abu Hanifa), 

(3) Malekiie (founded by Malek ibn Anas), and 

(4) Ilanhalite (founded by ibn Hanbal) still 
existing in small numbers. All Sunnites belong 
to one or other of these rites. The division is 
scattered throughout the domains of the former 
Turkish Empire, and the claim of the Turkish 
sultan to the Caliphate (i.e. spiritual hegemony 
in Islam as vicar of God) is more or less admitted 
by the Sunnites generally. The Moroccan 
dynasty, however, has never recognized the 
Turkish Caliphate. Afghanistan, Muslim India, 
Turkestan, North Africa (see Senussi), and the 
nomad Tatar tribes of Asia are Sunnites, 
although the latter are only nominally such. 
The Great Schism in Mahommedanism was 
occasioned after the death of Muhammad (who 
did not appoint his own successor) by the rise 
of two opposing parties, one of which (the 
Sunnites) supported the authority of the early 
Caliphs, while the other (the Shi‘ites), ‘ the 
party of the Prophet’s House ’, asserted that 
the supernatural powers of Muhammad passed, 
through his daughter Fatima, to Ali and his 
descendants. The differences between the sects 
have been manifested in disputes regarding the 
Caliphate; and the Ottomans regarded the office 
largely from a political standpoint, as opposed 
to the Shi‘ite view of its non-political and 
almost purely spiritual significance. The ShiHie 
division forms the State religion of Persia. It 
has given to the world the Mahommedan poets, 

^ It has been argued that a great deal of what he did not 
say and did not do has also been included. The great part 
that custom plays in the daily life of the modern Arab 
must be realized before the importance of the Surma can 
be fully grasped 
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while the Sunnite division has provided the great 
Islamic warriors. 

Sun- stroke, any sudden and severe injury to 
the health resulting from the exposure of the 
head to a hot sun. The most usual symptoms 
of sun>stroke are the following: pains in the 
head, accompanied by fever; lethargy, or suffer- 
ing which prevents sleep; congestion of the 
brain or other nerve-centres, or an inflammation 
of the brain sometimes ensues, and often ter- 
minates fatally. Sometimes the effects of the 
stroke can be discerned only in impaired bodily 
health or mental vigour dating from some occa- 
sion on which the patient was exposed to a 
violent sun. 

Sun-worship, the adoration of the sun as a 
divinity sending and distributing light and heat, 
on which life and the fertility of the earth 
depend. Sun-worship is found among primitive 
as well as among more civilized nations. “ The 
sunrise ”, writes Professor Max Muller, “ was to 
man at the dawn of time the first wonder, the 
first beginning of all reflection, all thought and 
philosophy.” The chief object of adoration of 
the Aryans was the sun, which was to them not 
merely a luminary but a Ruler and a Creator, 
a Preserver and a Saviour of the world. He 
drove away the darkness and fertilized the 
earth. The principle of light, the Surya of the 
Hindus, Ormuzd of the Persians, Osiris of the 
Egyptians, Heracles and Dionysus of the Greeks, 
and Balder of the Teutons, was opposed to the 
principle of darkness, and imagined as engaged 
in a perpetual struggle. Among the Persians, 
Peruvians, and Mexicans sun-worship was after- 
wards amalgamated with fire adoration. The 
Aryans migrating east and west took their sun- 
myths with them and spread the cult of the sun. 
— Bibliography: Charles Morris, Aryan Sun^ 
myths*, J. R. Harris, The Heavenly Twins. 

Sun Yat-sen, Dr., Chinese revolutionary, 
born 1867, a Cantonese by birth, but bom in 
Honolulu; a Christian by religion, from his 
Christian parentage and early education in a 
missionary school; and a medical graduate of 
the American College in Hong-Kong, where he 
studied between 1887 and 1892. He favoured 
politics, however, becoming leader of the Chinese 
revolutionary movement, and was for fourteen 
years a political exile. The Revolution of 
1911-2, which culminated in the fall of the 
ancient Manchu dynasty and the establishment 
ot a Republic, owed its success largely to the 
influence of Sun Yat-sen, who, from patriotic 
motives, passed the Presidency in favour of 
Yuan Shih-kai, who ultimately became Dictator. 
On the death of Yuan, he organized the Southern 
(Canton) party, and the fratricidal strife, which 
tor years cleft China in two, was the child of his 
unscrupulous and anarchical political machina- 


tions. In April, 1921, the Canton Parliament 
elected him ‘ President of the Chinese Republic *; 
but the new State was soon in financial diffi- 
culties, and, during the Civil War of 1922, the 
troops of Sun Yat-sen were decisively defeated 
(17th June). On 9th Aug. his army was again 
defeated (by Chan Chiung-ming), and Sun 
Yat-sen fled to Shanghai. Subsequently General 
Wu Pei-fu, the victorious leader of the North 
who overthrew Marshal Chang Tso-lin of Man- 
churia, connived at the assistance rendered the 
latter from Canton, and a path was thus cleared 
for negotiations. During 1923, it was announced 
that the Southern Government recognized the 
Peking Government and would unite with it. 
See Peking. Sun Yat-sen died in March, 1925. 

Supererogation, Works of, in the Roman 
Catholic Church, the name for a class of good 
works which are considered to be not absolutely 
required of each individual as conditions to 
salvation. Such good deeds, it is believed, God 
may accept in atonement for the defective 
service of another. 

Superheater. Steam is said to be super- 
heated when at any given boiler pressure it 
has a higher temperature than the water from 
which it was evaporated. The object in super- 
heating is to eliminate condensation in the 
steam-pipes and engine cylinders. The design 
of a superheater depends on the type of the 
boiler with which it is used. Owing to super- 
heated steam having a comparatively low heat 
conductivity, it is essential that the superheater 
elements be of ample length to allow sufficient 
heat to be taken in by the steam. In the case 
of smoke-tube superheaters this is of special 
importance, the necessarily small diameter of 
the elements leading in these to high steam 
velocity. 

A superheater consists of three parts: (1) 
the distributor, (2) the elements, (3) the col- 
lector. The distributor receives the saturated 
steam from the boiler through the regulator 
valve, and distributes it to the various super- 
heating pipes or elements. The distributor and 
collector, especially on locomotives, are gener- 
ally combined in one casting, commonly called 
a ‘ header ’. The superheater may either form 
an integral part of the boiler or be independently 
fixed. A flooding arrangement is sometimes 
fitted to prevent the elements being burnt out 
when raising steam from cold water. The 
superheater is filled with water to the boiler 
level, and, prior to opening the regulator valve, 
the water is drained away. In general, about 
100° to 150° F. of superheat is provided for, 
although in many cases steam superheated by 
250° to 260° F. is employed. 

Superior, in Scots law, one who or whose 
predecessor has made an original grant of 
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heritable property on condition that the grantee, 
termed the vassal shall annually pay to him 
a certain sum (commonly called feu-duty) or 
perform certain services. The superior’s relation 
to the property so granted is called dominium 
directum^ while the vassal’s right in the property 
is called dominium utile. 

Superior, Lake, one of the Great Lakes, the 
largest expanse of fresh water in the world, and 
the most westerly and most elevated of the 
North American chain of lakes. It washes the 
shores of the state of Minnesota on the west, 
those of Wisconsin and the northern peninsula 
of Michigan on the south, and those of Ontario 
in all other directions. Its greatest length is 
853 miles; greatest breadth, 100 miles; circuit, 
about 1750 miles; area, about 32,000 sq. miles 
(or the same as that of Ireland). It is 602 feet 
above sea-level, and varies in depth from 80 to 
200 fathoms. The lake receives many small 
streams, and finds an outlet at the south-east 
(to Lake Huron) by St. Mary’s Rh^er. Duluth, 
Superior, Marquette, Port Arthur, &c., are lake 
ports. Navigation proceeds all the year round, 
as only the shore area is ice-bound in winter. 

Super Tax (Lat. super, above), a form of 
income tax levied on the higher incomes, namely, 
those above £2000. The tax was first imposed 
in 1009, but only on incomes exceeding £5000, 
the rate being 6d. per £1, and being levied only 
on the excess over £3000. In April, 1914, it 
was extended to all incomes exceeding £3000, 
the first £2500 being exempt. The rate was 
varied, and rose from 5d. to 1 s. 4d. by successive 
income stages, each stage up to £8000 of income 
bearing its own particular rate, and the maxi- 
mum rate being imposed on all income above 
that figure. Further increases were made from 
time to time as the exigencies of the European 
War demanded. The last revision was made 
in 1920, when all income in excess of £2000 
was brought into charge under the following 
scale: 

On income exceeding £2000 but not £2500, rate is. 6d. 

„ ,, £2500 ». yCaooo ». 2 S 

,, ,, £3000 ,, £4000 „ zs. 6d. 

„ „ £4000 £5000 „ 35 

,, „ £5000 £6000 „ 3^. 6rf. 

„ £6000 „ £7000 „ 4s 

,, „ £ 7 ®®° •• £oooo ». 4^» ^d, 

,1 „ £0000 ,, £20,000 „ 5s. 

I, „ £20,000 , £30,000 „ ss 6d. 

„ ,, £30,000 bs. 

The tax is charged on the income of the year 
preceding that of the assessment. Earned 
income is taken at the full figure, and there are 
no deductions for life assurance premiums, or 
for personal, marriage, or family allowances as 
in the case of the ordinary income tax. The full 
share of profits of the person chargeable must 
be taken into account although only a portion 
may have been drawn. The tax is not levied 


on companies, and a shareholder brings into 
account only what he receives therefrom by 
way of dividends. This leads to the formation 
of companies for the sole purpose of evading the 
tax, and accordingly the Finance Bill, 1922, 
seeks in certain circumstances to bring undis- 
tributed profits imder liability. 

Supple-jack, a popular name given to various 
strong twining and climbing shrubs. The supple- 
jack imported into Europe for walking-sticks is 
the barked branches of one or more West Indian 
species of Paullinia, nat. ord. Sapindaceae. The 
name is also given to a rhamnaceous twiner 
{Berchemia voluhilis)^ found in the Southern 
States of America. 

Supplicants, The, a name assumed in 1637 
by the petitioners against the introduction of 
Laud’s Service Book and the Book of Canons 
into the Scottish Church. The Supplicants 
signed the Covenant in 1638, and were thence- 
forward known as Covenanters. 

Supply of Electricity. Electricity is a pur- 
chasable service, but its generation and sale in 
any particular district, and also the installation 
within a consumer’s premises, are regulated by 
Government Acts and Orders. An order for 
permission to supply electricity in any area 
must be obtained before any general scheme 
may be started. With a view to obtaining 
economical production, the grant of such orders 
and permissions to extend present equipment 
are only given after careful inquiry by the 
Electricity Commissioners. The present ten- 
dency is towards generation in bulk in what 
may be termed a super power station, and what- 
ever scheme is suggested must be considered in 
relationship to the possible linking up or dis- 
bandment of many small stations. 

Charging for Electricity. — The electricity supply 
people usually provide the service connections, 
and generally without any direct charge; but 
when the cost is high, the consumer may be 
offered connection on paying for the ser\dce 
connections or by guaranteeing a certain mini- 
mum annual payment. The systems of charging 
for electrical energy are regarded by some con- 
sumers as most unnecessarily involved. They 
can appreciate the significance of charging by 
the simple meter reading, as is done with gas. 
Such a system is frequently used, but is not 
perfectly satisfactory, in that with it no account 
of the time at which the demand comes on the 
system is made. Meter charging at so much a 
cubic foot or therm serves for gas, as all the 
supply is taken from storage; whereas with 
electricity the case is different, as, generally 
speaking, the electricity must be generated at 
the moment of demand. It is for that reason 
that the apparently involved systems have been 
introduced. If supply is only taken at times of 
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low load, it may be supplied cheaply, but if 
taken at peak times, the cost is much greater, 
for every addition to the possible peak load 
means an increased size of power plant. The 
various systems in use have as their aim the 
assignment of an equitable cost to each con- 
sumer, made up of interest on capital, cost of 
plant, and actual production charges. In some 
cases consumers have the option of paying a 
fiat rate of a certain sum each year, or paying 
a percentage of the rateable value of the pre- 
mises, together with a small charge per unit. 
Amongst other methods, one in fairly common 
use is to make a charge against the number of 
kilowatts of maximum demand. In artisans* 
dwellings a fixed charge for the current for 
each lamp installed is a method much in favour. 

Wiring Rules * — All electrical work in a house 
or workshop should be carried out to the speci- 
fications embodied in the rules of the fire 
insurance company, of the Institution of Elec- 
trical Engineers, and of the local supply authority. 

Supra-renal Capsules, two small yellowish 
glandular bodies which exist, one at the front 
portion of the upper end of each kidney (see 
Kidney), They have no excretory duct, and are 
connected with the kidneys by areolar tissue 
only. They consist of an outer or cortical, and 
an inner or medullary portion; the former being 
of a deep yellowish colour, and the latter of a 
dark-brown or black hue, and of a soft and 
pulpy formation. The capsules are furnished 
with numerous nerves, and derive their blood 
from the aortic, renal, and phrenic arteries, 
returning it by the supra-renal vein. They are 
present in all mammals. Their exact functions 
are as yet uncertain. In the embryo they are 
larger than the kidneys themselves, but in the 
adult possess only about ^Jgth of their original 
bulk. See Addison* s Diseasex Adrenalin, 

Supremacy, Royal, as a term in English law, 
is practically restricted to denote the authority 
of the Crown in matters ecclesiastical. After the 
abolition of the Papal supremacy at the English 
Reformation, the royal supremacy was affirmed 
by various Acts under Henry VIII and Elizabeth, 
all enforcing an oath of supremacy. The oath 
was taken by holders of public offices along with 
the oath of allegiance, and afterwards with that 
of abjuration, until the three were consolidated 
in one by 21 and 22 Viet. c. 48. This was again 
subjected to revision in 1868. 

Supreme Court of Judicature, an English 
court constituted by the Supreme Court of Judi- 
cature Act, 1875, which provided for the union 
and consolidation together of the higher courts, 
such supreme court consisting of two permanent 
divisions called the High Court of Justice and 
the Court of Appeal (see Law, Courts of). The 
ordinary judges (or justices) of the High Court 


have equal power, authority, and jurisdiction, 
but they sit in three divisions: the Chancery 
division, consisting of five justices, with the Lord 
Chancellor of England as president; the King’s 
Bench division, consisting of fourteen justices 
and the Lord Chief Justice as president; and 
the Probate, Divorce, and Admiralty division, 
consisting of two judges or justices. The criminal 
jurisdiction of the court is exercised entirely by 
the King’s Bench division. The Lord Chancellor 
is not to be deemed a permanent judge of the 
court. The Court of Appeal has appellate juris- 
diction only, with such original jurisdiction as 
may be necessary to dispose of cases of appeal. 
It consists of four ex-officio judges and of five 
ordinary judges appointed by letters-patent. The 
ordinary members of the court are called Lords 
Justices of Appeal. The four ex-officio judges are 
the Lord Chancellor, who is the president, the 
Lord Chief Justice of England, the Master of 
the Rolls, and the President of the Probate, &c., 
division. The Court of Appeal is a superior Court 
of Record, and the highest court of appeal under 
the House of Lords. In hearing ecclesiastical 
appeals the court is composed of judges and 
assessors, the latter being archbishops or bishops 
of the Church of England. The supreme courts 
and any of the judges are at liberty to sit at 
any time or place. Commissioners of assize on 
circuit are continued. Matters not proper to be 
heard by a single judge are to be heard by divi- 
sional courts of the High Court consisting of 
three or not less than two judges. The deter- 
mination of these divisional courts is to be final, 
unless the court gives special leave to appeal. 
Until 1907 no appeal lay from a criminal verdict, 
but only on the ground of misdirection of the 
jury on a point of law, on which ground the High 
Court might quash the conviction. (In that year, 
however, a new Court of Criminal Appeal was 
set up, and appeals on wider grounds can be 
taken to it from the judgment of the court at 
quarter sessions, assizes, the central criminal 
court, or the King’s Bench division of the High 
Court.) 

Surabaya. See Sourdbaya, 

Suraj'ah Dow'lah (Sirdj-ud-Daulah), the last 
independent nawab of Bengal, under whom was 
perpetrated the massacre of the Black Hole (q.v. ). 
He succeeded his grandfather, Ali Verdy Khan, 
in 1756, and within two months of his accession 
found a pretext for marching on Calcutta. On 
the arrival of Clive and Admiral Watson he 
retreated to Murshidabad, but was routed at 
the battle of Plassy (23rd June, 1757). He then 
fled up the Ganges, but was betrayed, and exe- 
cuted by order of the son of Mir Jaffier, the new 
nawab. Surajah Dowlah’s reign lasted fifteen 
months, his age at the time of his death being 
barely twenty. 
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Surat ^ a district and city of Bombay province. 
The district is a broad alluvial plain with a coast- 
line along the Arabian Sea; served by the Bom- 
bay, Baroda & Central India, and the Tapti 
Valley Railways. Rice, cotton, wheat, castor- 
oil, and native cereals are raised. Surat City is 
the district head-quarters, and was formerly the 
commercial capital of India. Area (district), 
1051 sq. miles; pop. 656,000; (city), 120,000. 

Surety. A surety is one who has become 
bound for the due payment of a debt or per- 
formance of an obligation by another person. 
A contract of suretyship must be in writing, the 
Statute of Frauds enacting that no action shall 
be brought on the promise of anyone “ to 
answer for the debt, default, or miscarriage of 
another person ” unless such promise is evidenced 
by writing. But only a collateral agreement or 
guarantee need be so evidenced. If the promise 
is of the nature of an indemnity, it is binding 
though not reduced to writing. Thus A and B 
go to a tailor; A orders a suit of clothes; B 
says to the tailor, “ If A does not pay you, I 
shall do so that is a guarantee and requires 
writing. But if B says, “Charge the cost to me”, 
he makes himself the debtor, primarily respon- 
sible for payment, and writing is unnecessary. 

Unless otherwise provided by the contract, the 
creditor may proceed against the surety for pay- 
ment without first suing the debtor. A surety 
who pays comes in place of the creditor, and is 
entitled to the benefit of the securities held by 
him. If the creditor has accepted a modified 
sum from the surety, the latter cannot recover 
more from the debtor. If there are several co- 
sureties, anyone who pays the debt has relief 
against the others for their shares. 

Surf- duck, or Surf- scoter, a species of duck 
{Oedemia perspicillata), about tlie size of a 
mallard, rarely seen on the British coasts, but fre- 
quent on the coasts of Labrador, Hudson Bay, 
and other parts of North America. See Scoter, 

Surgeons, Royal College of, an English 
medical body established in London, descended 
from the Company of Barber-surgeons, incor- 
porated by royal charter in 1461. A separate 
association of surgeons was formed some years 
later, but in 1540 the two companies were united 
by Act 62 Henry VIll cap. xlii into one corpora- 
tion under the title of Masters or Governors of 
the Mystery and Commonalty of Barbers and 
Surgeons in London. In 1745 the latter were 
raised into a separate corporation. By a new 
charter granted in 1800 the title of the com- 
pany became the Royal College of Surgeons in 
London; and by another charter granted in 
1843 the name of the corporation was changed 
to that of the Royal College of Surgeons of 
England; and the college was authorized to 
create a portion of its members fellows. The 


government of the college is vested in a council 
of twenty-four members, including president and 
vice-presidents, the whole to be fe lows of 
fourteen years’ standing. A court of examiners 
of ten members (fellows), with a president and 
two vice-presidents, is elected by the council. 
The college also appoints special examiners in 
midwifery, dental surgery, and in various de- 
partments of scholarship, preliminary to fellow- 
ship examination. The examination for member- 
ship of the college includes a preliminary examina- 
tion in general scholarship, an anatomical exami- 
nation, and the surgical or pass examination. 
By the Medical Act, 1858, the college is one of 
the bodies authorized to license practitioners 
of medicine within the United Kingdoms (see 
Medical Act). The buildings of the college are 
on the south side of Lincoln’s Inn Fields. They 
contain a museum, library, and theatre for lec- 
tures. The museum is one of the most valuable 
scientific collections in the world. The new 
examination hall, held conjointly with the Royal 
College of Physicians, is at 8-11 Queen Square, 
Bloomsbury. 

Surgery. While certain procedures which 
would now be called surgical operations are at 
least sixty centuries old, and the regular prac- 
tice of surgery goes back at least as far as the 
time of Hippocrates, the last century has wit- 
nessed such a tremendous extension of the 
range and the accuracy of the surgical opera- 
tions, that it is perhaps not an exaggeration to 
say that Sir James Young Simpson and Lord 
Lister have created a new art by introducing 
the use of chloroform and antiseptic procedures 
respectively. The earliest-known inhabitants of 
Egypt already practised a form of circumcision, 
which was performed for ritual rather than for 
surgical purposes, and the custom of amputating 
a finger for similar reasons is as old if not even 
older. The use of splints for treating fractures 
of the arm and leg goes back at least as far as 
the Pyramid Age in Figypt (British Medical 
JoumaU 28th March, 1908). The practice of 
trephining (popularly known as trepanning) the 
skull is probably almost as ancient, and has 
existed among primitive people in various parts 
of the world for many centuries. 

But real surgical operations, i.e. using the 
knife definitely for the cure of disease, were un- 
known before the sixth century b.c. Although 
practised by the Greeks in Ionia and Cos, surgery 
was probably first established on an extensive 
scale by the Greek practitioners in Alexandria 
about 800 B.C., and by them the art was handed 
on to Syria and Europe. The renaissance of 
learning in Europe in the sixteenth century, 
and especially the increased attention then 
given to anatomy, acted as a great stimulus to 
surgery, for it provided the operator with a 
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much more intimate knowledge of the geography 
of his field of operations, and hence ^ve him 
confidence to undertake procedures which before 
then he would not have dared to attempt. 
However, until the intioductioii of the use of 
anaesthetics in the nineteenth century, surgical 
operations were attended with such risks and 
caused such terrible agony to the subjects of 
these operations that they were rarely sub- 
mitted to except when the alternative was 
death. Moreover, one of the chief aims of the 
surgeon was to complete the operation as 
rapidly as possible, so that the careful technique 
of the modern surgeon was almost impossible of 
attainment. The introduction of the use of 
anaesthetics changed all this. It not only spared 
the patient the awful agony and the shock that 
went with it, but it made operations safer, and 
it permitted the surgeon to practise his art in 
a more careful and thorough manner. Never- 
theless, there was always the risk of septic 
infection, which added immensely to the danger 
of any surgical operation. Lord Lister’s appli- 
cation to surgery of the knowledge of germs, 
acquired largely as the result of Pasteur’s 
researches, has brought about a complete revolu- 
tion in the art. It made it possible for the sur- 
geon freely to invade regions like the abdomen 
and the cranial cavity: this before his time 
would have involved the gravest risks. It has 
made it possible also for him to perform numer- 
ous plastic operations which it would have been 
useless for him to attempt in the days when he 
knew that suppuration was inevitable. But, 
more important than even these two results, 
it has given surgery a safety and a precision 
which was lacking before Lister’s time, so that 
vast numbers of operations are now performed 
on almost any part of the body without sub- 
mitting the patient to any exceptional risk or 
grave discomfort, such as he would have had 
to suffer a century ago. 

At the present time several anaesthetic pro- 
cedures, both of a general and a local action, 
are used in surgery, and the danger of accidents 
due to the anaesthetic has been considerably 
reduced. Instead of attempting to destroy the 
infective agents in the wounds made by the 
surgeon, and so run the risk of injuring the 
patient’s tissues, the modern surgeon aims at 
asepsis, i.e. he tries to prevent germs from 
gaining access to the wound. For this purpose 
the surgeon and his assistants adopt elaborate 
measures to sterilize the instruments and their 
own hands, and by means of careful attention 
to the preparation of the operating-room and 
the patient, and by the use of special clothing 
and masks, they prevent the access to the seat 
of operation of anything at all likely to convey 
infection. 


Surgical operations are undertaken for a 
variety of objects, such as the removal of 
foreign bodies (bullets, &c.) from the body, or 
concretions or calculi from the bladder, kidney, 
gall-bladder, or other hollow organ; the removal 
of cancerous or other forms of growth which 
involve risk to life or grave discomfort to the 
patient, or of dead or diseased tissues, such as 
carious bone or teeth, gangrenous intestine, 
inflamed appendix, &c., which may be either 
dangerous or disagreeable; the relief of obstruc- 
tions in any of the hollow tubes of the body, 
such as the intestines or the air-passages; the 
relief of conditions such as hernia, which may 
involve the risk of such obstructions or even 
danger to life; or the opening and draining of 
abscesses and the evacuation of unnatural accu- 
mulations of fluid in the pleural or other cavities 
of the body. In addition to these varieties of 
surgical procedures, surgical operations are fre- 
quently performed to correct congenital delects, 
like club-foot, knock-knee, hare-lip, and a whole 
series of deformities that come within the 
province of the orthopaedic surgeon. Similarly, 
many operations are now performed to remedy 
defects caused by injuries, such, for instance, as 
transplanting skin, or plastic procedures to make 
a new nose when that organ has been lost, or to 
effect some other repair to a face whose aesthetic 
qualities have been marred. 

The greatest triumphs attained by surgery 
within recent years have been the direct result 
of the confidence and freedom from grave risk 
which the use of anaesthetics and aseptic methods 
has made possible. The surgeon can now 
confidently open up the body cavity or the 
brain case, and deal directly with deep-lying 
tumours or diseased conditions. He can remove 
calculi from the gall-bladder or kidney, cut 
away cancerous growths from the stomach or 
intestines, and remove large parts of the alimen- 
tary canal, or even the whole uterus and its 
appendages. He can excise tumours of the 
brain and relieve abscesses within the skull. 
He can open the spinal canal and relieve pressure 
upon the spinal cord or the nerves. He can cor- 
rect the effects of displacement of organs by 
strengthening the normal supports of such organs 
as the uterus or kidneys. But all of his pro- 
cedures do not involve the use of the knife. He 
sets broken bones and performs many operations 
on joints without cutting. The surgeon is, in 
fact, able to remove or readjust almost any part 
of the body, and to correct displacements due 
to fracture, dislocation, or congenital defect. 
But there are many specializations of surgery, 
each with its own set of highly skilled procedures. 
For example, the ophthalmic surgeon performs a 
variety of extremely delicate operations within 
the eye or upon the eye-muscles or tear-ducts. 
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He may remove the lens when it is rendered gery since its scope has been widened by the 
opaque by cataract; he may alter the attach- discoveries of Simpson and Lister. At the present 
ments of muscles to cure squint, or he may have time every qualified medical practitioner is re- 
to remove obstructions from the tear-ducts. The quired to have gone through a training to equip 
otologist similarly performs operations on the him for the work either of a physician or a sur- 
ear and its appendages: he may open an absqess geon. But in former times the craft of surgery 
inside the ear or in the mastoid, or may have to was, to a large extent, in the hands of barbers; 
clear away an obstruction in the passage (Eus- and the Company of Barber-surgeons, which was 
tachian tube) that conveys air from the throat incorporated in London in 1540, lasted until 
(pharynx) to the middle ear. The laryngologist 1745 before it gave place to the College of Sur- 
has for his province not only the larynx or voice- geons, which had been in evidence since 1460,. 
box, but also the pharynx and air-passages, but was not incorporated until 1800. The Edin- 
The gynaecologist is a surgeon whose speciality burgh College of Surgeons, however, was incor- 
it is to deal with the organs of reproduction in porated in 1505, and the corresponding college 
w’'omen. In addition to operations for removing in Ireland in 1786. 


tumours or otlicr diseased conditions of the 
uterus and its appendages, there are many sur- 
gical procedures for correcting displacements of 
the uterus, and especially for remedying prolapse 
of the uterus, bladder, or rectum. The obstetric 
surgeon performs operations of different kinds 
on women when there is difficulty in parturition. 
Such procedures may consist simply of altering 
the position of the child in the womb so as to 
facilitate its birth, or by means of forceps actively 
to help it to effect its birth. But in some cases 
the surgeon may have to open the abdomen and 
the uterus within it and bring the child out by 
this means. This Caesarean Section, as it is called, 
is only resorted to when the pelvic cavity is so 
narrow that birth by the normal passage is quite 
impossible. 

One of the most important branches of surgery 
is orthopcedics, to which reference has already 
been made as the department of the art con- 
cerned with the correction of malformations, 
whether the result of injury or of congenital 
defect. As an outcome of the European War, 
the scope of orthopaedic surgery has been widely 
extended. Not merely the results of direct 
injuries to limbs and the deformities so pro- 
duced still call for the skilled treatment of the 
orthopaedic surgeon, but also an even larger 
number of patients who have suffered damage 
to their nerves, with resulting paralysis of 
muscles and deformities of limbs. But the chief 
scope for the orthopaedic surgeon’s activities lies 
in the correction of congenital deformities, such 
as club-foot, and the prevention of the develop- 
ment of such conditions as hunchback. 

Dental surgery is a highly specialized branch, 
the chief aim of which is essentially conservative, 
to remedy defects due to caries and other septic 
processes, and to prevent or correct irregularities 
of the positions of the teeth. 

In fact the main purpose of surgery is essen- 
tially conservative, to remove conditions that 
might endanger life or cause serious suffering. 
It is impossible to estimate the extent of the 
boon conferred upon suffering mankind by sur- 


Su'ricate {Suricata tetradactyla)^ an animal of 
the Cape Province allied to the ichneumon, 
sometimes domesticated as being an exter- 
minator of rats, mice, and other vermin. 

Surinam, the Dutch colony of Guiana (q.v.). 
Also a river of that colony, 400 miles long, navi- 
gable for 40 miles by large, and over 100 miles by 
small, vessels. 

Surplice, a white garment worn by priests, 
deacons, and choristers in the Church of Eng- 
land and the Roman Catholic Church over their 
other dress during the performance of religious, 
services. It is a loose, flowing vestment of linen, 
reaching almost to the feet, having sleeves broad 
and full, and differs from the alb only in being 
fuller and having no girdle nor embroidery at 
the foot. 

Surrey, Henry Howard, Earl of, English 
soldier and poet, born abrut 1516, died 1547. 
He succeeded to the courtesy title of Earl of 
Surrey when his father became third Duke of 
Norfolk (1524). The Howards (q.v.) held an 
eminent position at the court of Henry VIII, 
and Surrey’s cousin, Catherine Howard, became 
the king’s fifth wife. Shortly before Henry’s 
death Surrey and his father were suspected of 
aiming at the throne, and were arrested and 
lodged in the Tower, and Surrey W'as tried, 
condemned, and executed on Tower Hill. Surrey 
was one of the leaders of the early poetic move- 
ment under Henry VIII. Most of his poems 
were translations or adaptations of Italian 
originals. His translations of the second and 
fourth books of the Mneid are the first attempt 
at blank verse in the English language. 

Surrey, a county of England, bounded by the 
Thames, separating it from Buckinghamshire and 
Middlesex; by Kent, Sussex, Hampshire, and 
Berkshire; area, 722 sq. miles. The North Downs 
stretch across the county from east to west, and 
on the south descend to the Weald, a flat plain 
extending into Kent and Sussex. Leith Hill 
(965 feet), near Dorking, is the culmination point 
of the North Downs. Almost the whole of the 
county is drained by the Thames, with its 
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SURROGATE 

tributaries the Wey, Mole, and Wandle. Agri- 
culture is progressive, but there are large heathy 
areas; market-gardening and sheep-rearing (on 
the Downs) are important. Hops are grovm in 
Farnham area. The vicinity of the metropolis, 
and the beautiful sites which the county affords, 
have caused many parts of Surrey to be settled 
as residential areas, e.g. Kingston-upon-Thames, 
Richmond, &c. The county in its ancient area 
contained Southwark, Lambeth, and other metro- 
politan districts or boroughs; Guildford (county 
town), Godaiming, Reigate, and the boroughs 
of Croydon and Wimbledon (London) are impor- 
tant. Pop. (1921), 930,877. 

Surrogate, one who is substituted or ap- 
pointed in the room of another, especially the 
deputy of a bishop or ecclesiastical judge. The 
chief duty of ecclesiastical surrogates is the 
granting of marriage licences. 

Sur'turbrand, fossil wood, impregnated more 
or less with bitumen, found in great abundance 
in Iceland. It is used by the Icelanders chiefly 
in their smithies. It is sometimes so little miner- 
alized as to be employed for timber. 

Surveying is the art of determining the 
positions and heights of objects on the earth’s 
surface, or merely relatively to each other. 
The field work of surveying consists of linear 
and angular measurements, which are carried 
out with a degree of precision depending upon 
the scope and importance of the survey. Geo- 
detic surveys (see Geodesy) are those conducted 
with the direct object of determining the form 
and dimensions of the earth (e.g. the historic 
arcs of Peru and Lapland, begun by the French 
in 1735), and those whose extent and precision 
allow of their use for this object (e.g. the primary 
triangulation of Great Britain, and the great 
triangulation of India). Geographical, topo- 
graphical, and cadastral surveys are those which 
portray the area surveyed on paper. Geographical 
surveying aims at the production of generalized 
small-scale maps; topographical surveying, of 
maps of more precision at medium scales; and 
cadastral surveys are for the delineation of 
property boundaries and the assessment of 
areas, and are therefore carried out at large 
scales. Engineering surveys with some specific 
end in view, such as the construction of a railway, 
dam, reservoir, &c., generally, but not invariably, 
aim at niapping an area at topographical or cadas- 
tral scales. Mining surveys require special 
methods for measurement underground, and 
military surveys may include all the above. 
The numerous errors, instrumental and personal, 
accidental and systematic, inherent to surveying 
processes, and the laws of the propagation of 
these errors, govern the choice of method and 
instrument for each particular case. 

The Control , — In all survej^s, which have 


more than a purely local significance, the first 
step is to construct a framework of points 
whose positions are known with precision. 
Upon this framework rests the subsequent 
survey of detail. 

It will be as well to illustrate the construc- 
tion of such a framework by describing, as a 
concrete case, that of the Ordnance Survey of 
the British Isles. The standard of length of the 
Ordnance Survey is an iron bar, upon which 
a length of 10 feet is defined by fine lines graved 
upon small circular platinum studs. Two bases, 
Salisbury Plain and Loch Foyle (6*9 and 7*9 
miles respectively), were measured with Colby’s 
compensating bars, in terms of a foot of the 
standard. These bases are directly connected 
with each other through the triangulation, and 
the difference between the length of Loch Foyle 
base as measured, and as calculated from the 
Salisbury base, is 1/93,000 of its length. A 
mean value was established between the two 
by lengthening the one and shortening the 
other, to eliminate this discrepancy. From 
these two bases a triangulation, comprising 
552 triangles, is extended to cover the whole 
of the British Isles, and four other bases serve 
to ensure that no noteworthy errors have crept 
in. The six bases, widely separated from each 
other, tend to show that the length of any side 
of the triangulation includes no error greater 
than one 60,000th part of itself. The triangula- 
tion takes the form of a close network of tri- 
angles, forming one strongly connected figure. 
The mean length of a side is 35*4 miles, and the 
probable error of an angle, as deduced from the 
triangular errors, is 1'23 seconds. As is usual in 
such triangulations, the whole network is ad- 
justed in a mathematical analysis depending 
upon the theory of least squares, so that the 
length of any one side calculated from any other 
by all possible different paths through the tri- 
angulation remains the same. Astronomical 
observations for latitude, azimuth, and time 
were made at a large number of stations, and 
calculations for the relative positions on the 
spheroid are based on Airy’s figure of the earth 

a — 20,923,713 feet; compression, — 

299*3/ 

A modern primary triangulation generally 
forms an open grid of adjusted lines of triangu- 
lation rather than a continuous interconnected 
figure, and the probable error of an angle 
observed with modern instruments is about 0*4 
second. Modern bases are generally measured 
with invar tapes or wires suspended in catenary, 
and tend to become more numerous and indi- 
vidually longer, although no more accurate than 
the older type. 

Within the area covered by the primary 
triangulation, and depending upon, or adjusted 
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to it, come a second, third, and possibly a fourth Ix)cal time is calculated from the astronomical 


order of triangulation. These descending orders 
break up the large main triangles until fixed 
points, every mile or every 2 miles apart, afford 
a sufficient control for surveys of detail. The 
inferior orders of triangulations are occasionally 
replaced by traverses, but only in cases where 
the difficulty and cost of triangulation render it 
prohibitive. The subject of traverses generally 
will therefore be considered under ‘ Detail 
Surveying 

Control points may be fixed by resection from 
a number of already known points. Resection 
depends upon the fact that any three points 
(A unknown, and B and C known) lie upon a 
circle whose radius can be calculated from the 
known length BC, and the observed angle O, 
subtended at A. When three known points, 
B, C, D, are observed upon, the point A, where 
the circles ABC and ACD cut each other, can be 
calculated by one or other of a variety of solutions, 
or determined graphically on the plane-table. 
Resection is particularly important in marine 
surveying, and a mechanical solution of the 
three-point problem with the ‘ station plotter ’ 
is commonly used. 

Field Astronomy , — In order to place any 
survey in its correct position upon the earth’s 
surface, it is necessary to know, or to fix by 
astronomical means, the latitude and longitude 
of one point and the azimuth of one point from 
another. In field astronomy we imagine the 
earth to be a point of negligible dimensions in 
the centre of a hollow sphere, upon the surface 
of which the sun and stars revolve around a 
prolongation of the earth’s axis. The positions 
of 1 he sun and stars on this sphere at any moment 
are known, and tabulated in the Nautical 
Almanac, Now, if we consider the position of 
any star relatively to that of an observer on 
the earth’s surface, we see that its altitude 
(or height above the horizon) and azimuth 
(bearing from true south by west) will vary 
according to the latitude and longitude of the 
observer (see Navigation), From suitable obser- 
vations, and by consulting the Nautical Almanac 
for the date and time of observation, we may 
solve the astronomical triangle whose apices are 
the observer’s zenith, the elevated pole (north 
or south), and the heavenly body, and may 
then calculate the latitude of observation, the 
local (solar or sidereal) time, or the azimuth of 
any point included in our observations. Obser- 
vations and calculations for latitude, azimuth, 
and time present few difficulties, but are bur- 
dened by the error in the observed altitude, due 
to ‘ local attraction * (see Geodesy), In order to 
determine longitude, we must know both local 
and Greenwich times of observation, the differ- 
ence between which is the required longitude. 


triangle. Greenwich time is obtained generally 
(in modern practice) by an interchange of tele- 
graphic signals at stated intervals, between the 
point of observation and some other point 
whose longitude (and therefore Greenwich time) 
is already known. It may also, and with 
great advantage, be procured by receiving by 
wireless telegraphy the time signals sent out 
from the Paris or Berlin wireless transmitting 
stations. 

Detail Survey , — Once the controlling frame- 
work of points has been completed by triangu- 
lation, the topography may be mapped in detail 
by a variety of methods of less precision and 
expense. These methods may be classed under 
the following headings: (1) Traversing, (2) 
Chaining, (3) Tacheometry, (4) Plane-tabling, 
(5) Photogrammetry (q.v.). 

A golden rule of surveying is, that no step 
in the work should remain unchecked. None 
of the above methods of survey should be con- 
sidered final, and the surv^ey or plan should not 
be considered complete until the result has been 
subjected to a check on the ground. 

(1) Traversing, — A traverse consists of a 
number of measured lengths and bearings form- 
ing a connected series. The linear measurement 
may be carried out with tapes or bands of invar 
or steel, or optically by tacheometry. The angles 
may be observed with theodolite, sextant, or 
compass. Traverses which replace the low^er 
orders of triangulation generally start from one 
point of the triangulation, and close upon another. 
Their lengths are measured with standardized 
metallic tapes, and their bearings with good 
transit theodolites. Traverses run for the survey 
of detail are carried out with less precision, and 
form a record from which may be plotted the 
positions of the details of topography along the 
line of the traverse and within a short distance 
on either side of it. The errors of linear measure- 
ment in traversing may be taken to accumulate 
in proportion to the square root of the distance 
traversed. Angular errors, due to imperfect 
centring of theodolite and signals, &c., may also 
be said to accumulate in proportion to the 
square root of the number of stations. There is, 
however, no possibility of definitely assessing the 
error in position of any point of the traverse 
other than the starting and closing points. It 
is usual in adjusting a traverse to its controlling 
points to make use of the following rule: “ As 
the arithmetical sum of all the latitudes (or 
departures) is to any one latitude (or departure), 
so is the whole error in latitude (or departure) 
to the correction to the corresponding latitude 
(or departure).” Traverses are often so run as 
to form a closed figure or polygon. In such 
cases the sum of all the interior angles should 
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be equal to ( 2 n X 90 - 860) degrees, wl^ n 

is the number of sides to the figure. ParUcular 

care should be taken in the standa r d i zation of 
the band or chain used for linear measurement, 
in order to prevent errors of scale upon which 
no check wiU be possible. In long traverses, check 


TP 



azimuths observed on the sun or stars are a 
valuable adjunct, and no opportunity should be 
missed of including, at any station from which 
it is possible, observations to other points whose 
positions are already known. 

(2) Chain Surveying, — Chaining, the oldest 
method of detail survey in common use, is still 
the most effective for cadastral or large-scale 
work. In essence it consists merely of measuring 
straight lines on the ground between points 
which are already fixed, noting where these lines 
cut the detail to be mapped, and * offsetting * 
to other suitable points. It becomes then, in 
theory, a form of traversing; but as the figure 
chained is rigid (if all lengths be known), angular 
measurement is not required. The control (from 
triangulation or traverse) having been established, 
three fixed points are selected, and the sides of 
the triangle formed by them are first ‘ traced ’ 
on the ground and marked with flags or staffs 
and then chain measured. These sides are called 
main lines. Split lines are lines which cut up 
the triangle into suitable blocks for the detail 
surveyor. The points between which these split 
lines run are chosen and marked during the 
tracing of the main lines. Detail lines are those 
which are run between points, chosen on main 
and split lines, in such a way as to complete the 
survey begun by the first two processes. Finally^ 


the consist of short distances measured 
at right angles to» and at either side of, each 
type of line, to provide that every point of the 
area to be surveyed is actually plottable from 
the field book. 

The stores required consist of a small theodolite 
for tracing lines, a chain or steel tape for measur- 
ing distances, and arrows which mark the ter- 
minals of each chain or tape length. 

The errors which are allowed in the chaining 
and the length permitted for offsets are the 
subject of special rules governed by the impor- 
tance of the survey. Generally, for surveys at 
a scale of about 1/2000, we may say that (a) 
the distance between control points should not 
be greater than Ij miles; (b) the difference 
between the calculated and measured length of 
any line should not exceed 1/1000 of that 
length; (c) offsets should not be more than HO 
feet. 

(3) Tacheometry . — Tacheometry (or rapid mea- 
surement) aims at measuring the bearing and 
distance to one or more stations and fixing their 
polar co-ordinates with reference to the position 
(supposed known) of the tacheometer or theo- 
dolite. The theory is exceedingly simple. 

Let T be the position of the tacheometer, and 
S the station to be fixed. Let RO be some 
reference mark whose bearing from T is 9, let 
ss' be a short base of known length 1, and 6 
be the angle subtended at T by 1 . Let a be the 
horizontal angle at T between S and RO. Then 
the bearing of S from T is 9 ± a; and the dis- 

tance of S from T is - cot ^ , 

2 2 

In practice this general idea is developed in 


T 



two ways according as 0 is a fixed angle, defined 
by hairs or lines in the diaphragm, and 1 is 
variable, or 1 is a fixed distance and 0 is measured 
(generally by repetition) on the horizontal or 
vertical arcs. In both cases 1 is small compared 
to TS, and the accuracy of these methods is 
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therefore poor. The term tacheometry is usually 
conhned to the first of these two ways, where 
6 is fixed and 1 variable, and the second is usually 
known as subtense. 

A tacheometric survey is carried out by parties 
averaging six to eight men. An observer reads 
the instrument and calls out his results to a 
computer, who books and calculates horizontal 
and vertical distances. Bearings are generally 
plotted direct upon a plane-table on which the 
tacheometer stands (although they may be read, 
booked, and plotted subsequently’'); four to six 
rodmen move as directed, and hold their gradu- 
ated stag's vertically on the spot indicated. The 
lines or hairs in the diaphragm are usually so 
disposed as to intercept 1, 2, or 3 feet on the 
staff at a distance of 100 feet, and the calculation 
of distance is one of simple proportion if the 
subtended angle is measured at the axis of the 
instrument. In the ordinary theodolite, however, 
such is not the case, for with fixed wires the angle 
is actually measured at a spot in front of the axis, 
and a constant must therefore be employed in 
calculation. In modern tacheometers, however, 
an anallaiic lens (which reduces angles to the 
axis) is inserted between the object glass and 
diai^hragm. 

If the rod or staff be on a different level to 
the observer, the computations for the horizontal 
and vertical distances require the use of sines 
and cosines. To replace this calculation on paper 
two instruments have been devised. The Beaman 
arc can be fitted to any tacheometer, and reads 
direct in sines and cosines, and the Cooke'' s 
direct-reading tacheometer gives all the necessary 
data for a much simplified calculation from the 
readings of the positions of three needles in the 
field of view. Sights are usually confined to dis- 
tances of from 200 to 250 yards. 

As a method tacheometry is useful for mapping 
at medium scales (1 : 20,000 to 1 : 5000), and for 
engineering surveys, such as railway location, 
catchment basins, &c. It is unsuitable for employ- 
ment at small scales, and at large scales finds a 
serious rival in chaining. Subtense methods, of 
less general application, are more useful for map- 
ping at small scales, and for occasional use in 
areas of particular difiiculty. The fixed base 
may be improvised in many different ways, and 
may, for example, take the form of the measured 
distance between two poles (as has occurred in 
tropical surveys) or the measured length of the 
cleaning-rod of a gun (in military surveys). The 
subtended angle measured on the horizontal arc 
is generally repeated, say, ten times, the extreme 
readings only being booked, and the result 
divided by the number of repetitions. Sighte 
may be taken up to the limits of visibility if 
the base be sufficiently long, but in practice are 
seldom more than 1 mile. 


(4) Planedabling , — ^A plane-table consists of a 
flat table which stands upon a tripod, and designs 
of plane-tables vary from highly finished, ela- 
borate instruments, embodying slow motions for 
all movements, to simple strong tables, levelled 
by moving the legs and oriented by hand. Plane- 
tabling consists in determining graphically the 
positions of a number of points additional to the 
controlling triangulation, by the intersection of 
rays or by resection, and of filling in intermediate 
detail by eye. In the hands of a well-trained 
topographer the plane-table is an accurate and 
reliable instrument, and large areas in India and 
Africa have been mapped in this way. It can 
be used with advantage for medium and small 
scales (1 ; 20,000 to 1 : 250,000), but is not suit- 
able for large scales except as an adjunct to the 
tacheometer. It is a useful auxiliary to photo- 
topography, for by its means a number of 
natural objects, such as appear clearly on a 
photograph, can be fixed quickly and accu- 
rately. 

The Vertical Control. — No survey would be 
complete which did not include the determina- 
tion of relative heights. For this reason a vertical 
control is necessary to govern the contouring, 
just as a horizontal control governs the detail 
survey. The vertical control is supplied in most 
important surveys by spirit levelling (see LeveU 
ling). In topographical surveys it is generally 
provided by calculation depending on knowm 
distances and angles of elevation and depression, 
observed with the theodolite or tacheometer and 
clinometers. Altitudes fixe^ m this way are 
generally known as trig or clinometer heights. 
In geographical or small-scale topographical 
maps, heights are fixed occasionally with the 
h>T>someter, and more often with the aneroid 
barometer. 

Contouring, controlled by the bench marks of 
the spirit levelling or the trig clinometer or 
barometric spot heights, may be filled in in a 
variety of ways. The most accurate method is 
to level, up or down, from a bench mark to any 
spot at the height of the contour required, and 
then to mark the contour on the ground by pegs, 
between each pair of which the level is set up. 
The positions of the pegs are then surveyed. 
The water level may be used for this tracing 
process. In engineering surveys, contours are 
generally sketched in between the number of 
fixed positions and heights provided by tacheo- 
metric surveying. In topographical surveys, con- 
tours are sketched in from a control of clino- 
meter heights. The accuracy of the contouring 
in engineering and topographical surveys depends 
largely on the practice and skill of the surveyor. 
They may be indistinguishable from spirit- or 
water-levelled contours, and they may, on the 
other hand, be mere form-lines. 



Note . — Older methods of obtaining longitude astronomi* 
cally, by occultations, transit of chronometers, &c., gave 
results of much less precision. 

Bibliography: (Precise Control Work) Mans- 
field Merriman, JSlemenis of Precise Surveifi^ 
and Geodesyi (Topographical Surveying) Colonel 
C. F. Close, Teat Book of Topographical Survey^ 
ing; H. M. Wilson, Topographical Surveying; 
(Geographical Surveying) A. £. Reeves, Hints 
to Travellers; (Engineering Surveys) Norman 
Thomas, Surveying; (Pbotogrammetry) E* De- 
ville, Photographic SwTBCj/ing; Lieutenant-Colonel 
M. N. MacLeod, Mapping from Air Photographs; 
Dr. C, Pulfrich, Stereoskopisches Sehen und 
Wissen; Wharton and Field, Hydrographical Sur- 
veying; G. L. Leston, Land and Mine Surveying, 

Susa, an ancient city of Persia, the capital of 
the province of Susiana (Elam), was situated in 
the plain between the Kerkha (Choaspes) and 
the Dlzful. It was a very extensive city, with a 
strongly fortified citadel, containing the palace 
(see Esther, i, 4-6) and treasury of the Persian 
kings, whose chief residence it was from the time 
of Darius I. It is the Shushan of Daniel (viii, 2) 
and Nehemiah (i, 1). 

Susa (ancient Hadrumetum), a seaport of 
Tunisia, on the Gulf of Hamhma. The chief 
exports are oil, grain, phosphates, sansa (olive 
refiise), and esparto. Pop. 25,000. 

Susannah, Book of, is one of the apocryphal 
additions to the book of Daniel which are found 
in the Greek versions of Theodotion and the 
Seventy. They have not been found in any 
Hebrew original, and are generally rejected by 
the Jews. It is the story of a beautiful and 
virtuous woman loved by two Jewish elders, 
whose proposals she rejected; accused of adultery 
by the two rejected lovers, her innocence was 
proved by Daniel. 


but it is generally unnavigable. 

Sussex, a southern maritime county of Eng- 
land, with a coast -line of fil miles on the 
English Channel; area, 1460 sq. miles. The 
rivers — the Arun, Adur, Ouse, and Bother 
— flow to the English Channel. The great 
phydeal feature of the county, the South 
Downs (Ditchling Beacon, 818 feet), is chiefly 
used for rearing the famous South l^wn sheep. 
To the north of the South Downs range is the 
valley of the Weald, which forms the laiger part 
of the county, whose eastern boundary overlaps 
the Kentish hop area. Agriculture is progressive, 
and a considerable area is under timber. Numer- 
ous health-resorts and watering- or bathing-places 
are found along the Sussex shores, e.g. Brighton, 
Hastings, Eastbourne, Worthing, Littlehampton, 
Shoreham, Bexhill, Hove, and Bognor. The 
county is rich in archseological remains, among 
which are the castles of Pevensey, Bodiarn, 
Hastings, Arundel, Bramber, and Hurstnion- 
ceaux. Pop. (1921), 728,001. 

Sutherland (sul/i'Cr-Iand), a maritime county 
of Scotland, extending between the North Sea 
and the Atlantic; area, 2030 sq. miles. The 
interior consists of an ancient dissected plateau 
(Ben More, 3273 feet), with picturesque valleys 
and glens and broad moorlands. Along the w^est 
coast there are several fine sea-lochs. Dornoch 
is the county town. Dunrobin Castle is the seat 
of the Duke of Sutherland. The principal 
streams are the Oykell, Brora, Helmsdale, 
Halladale, Naver, and Hope. The principal 
lochs are Loch Shin, Loch Naver, Loch Hope, 
Loch Assynt, and Loch More. There are valu- 
able salmon fisheries in several of the rivers. 
The greater part of the county is fitted only 
for grazing, but on the eastern coastal plain 
oats and barley are cultivated, and even ivheat 



religious apliorisms and rules, inelu.d\ng all the 
ritual, grammatical, metrical, and philosophical 
works, and consisting of brief sentences to be com- 
mitted to memory. These w ere usually written 
on dried palm leaves tied together by a string. 

Suttee' (Skt. sail, an excellent wife), a Euro- 
pean term applied to the self-immolation of 
Indian widows on the funeral pile of their 
deceased husbands. The origin of this piactice 
is of considerable antiquity, but it is not en- 
joined by the laws of Manu, nor is it based on 
the Vedas. It was abolished by Lord William 
Cavendish-Bentinck, afterwards firat Governor- 
General of India, in Dec., 1829, but cases are 
still occasionally heard of. 

Sutton Goldfield, a municipal borough of 
Warwickshire, England. It is a favourite place 
of residence with the business people of Bir- 
mingham, Walsall, and other towns. Pop. 
(1921), 23,028. 

Sutton in Ashfield, an urban district and 
market town of Nottinghamshire, England. 
Manufactures include cotton, hosiery, and 
thread, and in the vicinity there are collieries. 
Pop. (1921), 24,000. 

Suvo'rof-Rymnikski, Peter Alexis Vassili- 
vitsh (his name is also spelled SvwaroJ, Suwarrmv, 
Sec.), Count of, Prince Italiski, held-marshal and 
generalissimo of the Russian armies, was bom 
about 1729 or 1730, died in 1800. In his seven- 
teenth year he entered the service as a private 
soldier. He served in the war against Sweden, 
in the Seven Years’ War, in Poland, and against 
the Turks, giving many proofs of courage and 
ability, and obtaining the rank of lieutenant in 
1754, of lieutenant-colonel in 1703, of brigadier- 
general in 1768, and of general of division in 
1773. In 1783 he reduced the Kuban Tatars 
under the Russian yoke. In 1787, as chief in 
command, he conducted the defence of Kinbum 
to a successful issue; and in 1789 he gained the 
dignity of count by his great victory on the 
banks of the Rymnik, where the Austrian troops, 
under the Prince of Saxe-Coburg, were surrounded 
by 100,000 Turks. By his timely arrival with 
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brilliant victories at Piacenza, Novi, 
the French from all the towns and fortresses of 
Upper Italy, and was rewarded with the title 
of Prince Italiski. But in consequence of a 
change in the plan of operations he passed 
the Alps; and the defeat of Korsakov at Zurich, 
together with the failure of the expected assist- 
ance from the Austrians, obYiged Wn Vo \oVre*aV 
from Switzerland. On 
preparations were made for his triumphal enfry 
mto St. Petersburg (Petrograd); but having 
incurred the displeasure of the Emperor Paul, 
the preparations for his triumph were suspended* 
Chagrin at this disgrace hastened his death. 

Swahili, a name given to the inhabitants of 
a considerable part of the coast of East Africa 
and the adjacent islands, a people of mixed 
Arabic and native African origin. They form the 
most important part of the subjects of the Sultan 
of Zanzibar, and their language is the common 
medium of intercommunication in East Africa. 

Swallow, the general name for all the inses- 
sorial birds of the family Hinindinidac, distin- 
guished by their long and powerful wings, their 
short broad beak, their wide gape, their com- 
paratively small and weak legs and feet, and 
their habit of hawking on the wing for insects, 
W'hich constitute their food. They are found 
all over the world except in the coldest regions, 
and there are a number of species. Three are 
British, the common or chimney swallow {Ilirundo 
Tustica), the house-martin (//. urbica), and the 
Sand-martin {II. or Cotile riparia). The common 
swallow has the nostrils concealed by a mem- 
brane in front, and the outer feathers of the 
tail much elongated. It is about 8J inches in 
length. The top of the head is reddish-chestnut 
in colour, the back and wings being steel-blue. 
The tail and secondary feathers are black, a 
dark-blue patch existing at the upper part of 
the chest, whilst the throat is a chestnut-brown. 
The beak, legs, and toes are black, and the 
under parts are white or greyish. The females 
possess the chest -patch, and also the forehead 
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patch of red, of smaller size than the males* 
The song is at best a mere twitter. The nest 
consists of a cup-shaped structure of mud or 
clay, sometimes built a few feet down an unused 
chimney, often close under the roof of some 
outhouse to which ready access is obtained, and is 
lined inside with soft grasses, feathers, and other 
materials. The migration of the common swallow 
has always attracted attention from the well- 
known and unvarying character of the move- 
ments of these birds. In Britain they fly south- 
wards about the end of October, or sometimes 
sooner, to winter in Africa, some finding their 
way to India, and they arrive again in Britain 
in the succeeding April. They generally return 
to the nests they have constructed, and appear 
to exhibit great distress on finding their former 
home swept away. Swallows bear a considerable 
resemblance to swifts (q.v.), and among the 
swifts are several forms which are popularly 
named ‘ swallows Thus the bird known in 
North America as the chimney swallow is not 
a true swallow, but a swift {Chcetura pelagica)^ 
The swallow that produces the edible nest is 
also a swift. Of true swallows, however, several 
are American, and among them the barn swallow 
(//. horreorum), very similar to the European 
chimney swallow, the purple martin (Progne 
subis), and the cliff swallow (Petrochetldon lunU 
frons). The name of * sea swallow ’ is given to 
the tern (q.v.). See Martini Sand-martin, 
Swallow- tailed Butterfly and Moth, names 
given to the Papilio machaon, a beautiful species 
of butterflies, and to the XJropieryx sanibucata, 
a common British moth, so called because the 
hinder wings are prolonged into small tails. 

Swammerdam, Jan, Dutch naturalist, bom 
1637, died 1680. He was devoted especially to 
the study of insects; and his General History of 
Insects and other works laid the foundations of 
the modern science of entomology. 

Swan, Sir Joseph Wilson, English inventor, 
born at Sunderland in 1828, died in 1914. His 
inventions include rapid dry plates, bromide 
paper, the carbon or autotype process, and 
other improvements in photography, the incan- 
descent electric lamp, a miners’ electric safety 
lamp, and improvements in photo-mechanical 
printing and electro-metallurgy. He was a 
Fellow of the Royal Society and a Chevalier 
of the Legion of Honour, and received the 
honour of knighthood in 1904. i 


Swan (Cygnus), a genus of swimming birds, 
sub-family Cygninss of the duck family (Ana- 
tidse), distinguished as a group by the bill being 
of equal length with the head, and broad through- 
out its len^; by the cere being soft; by the 
front toes being strongly webbed, whilst the 
hinder toe is not webbed, and has no lobe or 
under-skin. The species which inhabit or visit 
Britain are the mute or tame swan (C. otor), 
the whooper, whistling, or wild swan (C. mtmeus)^ 
and Bewick’s swan (C, bewicki). The mute or 
tame swan, so named from having little or no 
voice, is the only species which is permanently 
resident in Britain. The nest is constructed of 
reeds and grasses, and is generally situated near 
the edge of the water on some islet. The young 
(‘ cygnets ’) when hatched are of a light bluish- 
grey colour. The food consists of vegetable 
matters, smaller fishes, worms, &c., and fish- 
spawn. The wild swan and Bewick’s swan 
pass the winter in Great Britain, flying north- 
ward in the spring. The first is a native of 
Iceland, Eastern Lapland, and Northern Russia; 
the second has its home farther east. They have 
their representatives in North America in the 
trumpeter swan (C. buccinator)^ and the C. 
columbianus. South America produces one very 
distinct species, the beautiful black-necked swan 
(C. melanocoryphus). The black swan (C. 
atrdtus) of Australia, like the white swan, is 
frequently kept as an ornament in parks or 
pleasure-grounds. Its large size, and the grace- 
fulness of its form and motions, render the 
swan one of the most ornamental of all the 
water-birds. In England, from a very early 
date, it has been specially protected by both 
legal and regal interference. In Henry VII’s 
reign the theft of a swan’s egg w'as deemed 
an offence punishable by a year’s imprisonment. 
Swans themselves, at a prior date, were declared 
to be exclusively ‘ royal ’ or ‘ king’s ’ property; 
and no subject was entitled to hold possession 
of these birds, save under special favour from 
the sovereign. To such subjects as possessed 
the permission to keep swans a special or ‘ swan ’ 
mark was attached, and this mark was cut on 
the bill of the bird as a distinctive badge of 
ownership. The process of marking is known 
as ‘ swan-upping ’ or * hopping ’, and the cere- 
mony is yet annually carried out on the Thames 
on behalf of the Crown, and certain of the 
London guilds or companies. 






